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RADIAL EXPANSION OF TUBULAR MEMBERS 

Cross Reference To Related Applications 

TMs application daims the benem of ttte filing date of U.S. provislonai patent 
appUcation serial number 60/212,359. attorney docket numtwr 25791.38. filed on 
June 19. 2000, the disclosure of which is inoorporiated herein t>y refermoei 

This appUcation is a ooni^uation-4ni)art of the foUowing oo^sendrng patent 
applications: (1) U.S. utiiity paten| application serial no. 09/454,139. attorney docket 
no. 25791.3.02. filed on 12/3/1999. which claimed the benefit of the filing date of 
U.S. pravistonal patent applicatton no. 60/111.293. attorney docket no. 257j91.3. 
filed on 12/7/1998: (2) U.S. uWty patent appOcation serial no. 09/51t).913< attorney 
docket no. 25791.7.02. filed on 2/23/2000. whteh claimed the benefit of the filirig 
date of U.S. provisional application ho. 60/121.702. filed on 2/25/1999; (3) U.S. 
utility patent application serial no. 09/502.350. attorney docket no. 25791.8.02. filed 
on 2/10/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/119,611, attorney docket no. 25791.8; (4) U.S. utility patent 
applicatk)n serial r». 09/440.338. attorney docket no. 25791.9.02, filed on 
11/15/1999, vtrhteh claimed the benefit of the filing date of U.S. provislonai 
application no. 60/108,558, attorney docket no. 25791.9. filed on 11/16.1998; (5) 
U.S. provisional patent application no. 60/183,546, filed on 2/18/2000; (6) U.S. utility 
patent application ho. 09/523,460. attorney docket no. 25791.11.02, filed on 
3/10/2000. which dafthed the benefit of the filing date of U.S. provisional application 
m 60/124.042. filed on 3/11/1999; (7) U.S. utility patent application no. 09/512,895. 
atlomey docket no. 25791.1Z02, fited on 2/24/2000. whfch claimed the benefit of 
the filing dates of U.S. provistonal application no. 60/121.841; atlomey docket no. 
25791.12. filed on 2/26/1999 and U.S. proviskmal applkation no. 60/154.047. 
attorney docket no. 25791.29. fited on 9/16/1990; (8) il.S. utifity application no, 
09/511.941. attorney docket na ^791.16.02. fited on 2/24/2000. whteh daimed flie 
benefit oS ttie filing date of U.S. proVtetenai serial no. 60/121.907. attorney docket 
no. 25791.16. fited on 2/26/1999; (9) U.S. utility patent application no. 09/588.946. 
attorney docket no. 25791. 17.02. fited.on 6/7/2000. wMch daimed the benefit of ttie 
filing date of U.S. provistenat patent application serial no. 60/137.998. attom^ 
docket no. 25791.17, fited on 6/7/1999; and (10) U.S. utility patent apidication no. 
09/559.122. attorney docket no. 25791.23.02, filed on 4/26/2000, viMch cteimed the 
benefit of the filing date of U<S. provtek>nai application no. 60/131.106. attorney 



docket no. 25791.23, filed on 4«6/1999. Applicants incorporate by reference the 
disclosures of these appOcations. 

This appOcatkm is reiatad to the foOoMHng oo-pending patent applications: 
(11) U.S. provisional application no. 60/146,203, atlbmey docket no. 25791.25. filed 
5 on 7/29/1999; (12) U.S. provlstonal appllcatkm no. 60/143.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent appRcatkm serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provi^tohal 
appDcatkm no. 60/159,039. attorney docket no. 25791.36. filed on 10/12,1999; (15) . 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791,37. 
0 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
attorney docket no. 25791.39, filed on 11/12/1999. Applteants inoorpoiate by 
reference the disclosures of these applications. 

Background of the Invention 
Thb invention relates generally to wellbore casings, and in particular to 
5. • wellborie casings that are formed using expandable tubular members. 

Conventlonally. when a wellbore is created, a number of casings are 
installed in the borehole to prevent coliapse of the borehole wall and to prevent 
undesired outflow of drilling fluid Into the formatkm or inftow of fluW from the 
fonmatton Into the borehole. The borehole is drilled in Intervals whereby a casing 
which is to be installed in a lower boretole interval is towered throi^h a prevtously 
installed casirig of an upper borehole interval. As a consequence of this procedure 
the casing of the tomr interval Is of smaller diameter than the casing of the upper 
lnten»l. Thus, the casings are in a nested arrengemenl v^th casing diametere 
decreasir^ in downwaird direction. Cement annull are provided between the outer 
surfaces of the casings and the borehole wall to seal the casings firom the borehole 
waU. As a consequence of this nested anangement a relatlveiy large borehole 
diameter is required at the upper part of the wellbore. Such a large borehole 
diameter involves Increased costs due tp heavy casing handling equipment large 
drill bits and Increased volumes of drilling fluid and drill cuttings. Moreover, 
Increased drilling rig time Is Involved due to required cement pumping, cement 
hardening, required equipment change due to large variations in hole diameters 
drilled in the course of the well, and the terge vojume of cuttings drilled and 
removed. 

The present irtvention Is (firected to overonning one or more of the 
limitations of the existing procedures for forming wellborss. 



Surnmaiy of the Invention 

According to one aspect of the present Invention, a method of coupling an 
expandable tubular member to a preexisting structure is provided that includes 
positioning the tubular member and an expansion cone within the preexisting 
structure, anchoring the tubular menrtber to the preexisting structure, axiaUy 
displacing the expanslwi cone relative to the tubular niember by pulling the 
e)q)ansion cone through the tubular member, and lubricating the interface between 
the expansion cone and the tubular member. 

According to another aspect of the jwsent invention, a method of coupling a 
tubular member to a preexisting stmcture is provided that includes positioning the 
tubular member and an expansion cone within the preexisting stmcture, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 
cone relative to the tubular Inember by pulling the expansion cone through the 
tubular meifnber. The tubular member Includes: an annular member, including: a 
waB thickness that varies less than about 8 %, a hoop yield strength that varies less 
than about 10 %, imperfections of less than about 8 % of the wall thickness, no 
failure for radial expanstons of up to about 30 %. and no necking of the walls of the 
annular member for radial expansk)ns of up to alx)ut 25%; 

According to anotter aspect of the present inventk>n, a method of coupling a 
tubidar nnember to a. preexisting stmcture is provMed that includes Injecting a 
lubricating flukl Into the preexisting structure, posittontng the tubular member and an 
expanston cone within the preexteting structure, anchoring the tubular member to 
the preexisting stmcture, and axiaily dteplacing the expansion oone relative to the 
tubular nf)ember by pulling the expansion cone through the. tubular number. 

According to another aspect Qf the present Inventton, a method of coi4>lihg 
an expandable tubular nr^mb^ to a preexisting stmcture is provided that includes 
positioning the expandable tubular m6mt>er and an expansion cone within the 
preexisting structure, anchoring the expandable tubular merhber to the preexisting 
stmcture and axially displacing the expansion cone relative to the'exjpandable 
tubular member by pulling the expansion cone through the expandable tubular 
member. The expandable tubular niember includes: a first tubular member, a 
second tubular member, and a threaded connection for coupling the first tubular 
member to the second tubular member. The threaded connection includes: one or 
mors sealing mertibers for sealing the iriterfece between the first and second tobular 
memtyers. 
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According to another aspect W ttie present invention, a method of coupling 
an e)q>andat>le tubular member to a preexisting structure is piuvMed that includes 
positioning the expandable tubular member and an expansion cone within the 
preexisting structure, anchoring the expandable tubular member to the preexisting 
5 stmcture, and a)dally displacing the expanstoh cone relative to the expandable 
tubular member by pulling the expansion cone through the ejqpandable tubular 
member. The expandable tubular member includes a plurality of tubular members 
having threaded portions that are coupled to one another by the process of: coating 
the threaded portions of the tubuiar members with a sealant, coupling the threaded 
10. portions of the tubular members and curing the sealant 

According to another aspect of the present invention, a method of coupling a 
tubular number to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone withjn the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axiaUy displacing the expansion 
15 oone relative to the tubular nrienri)er by pullinig the expansion cone through the 
expandable tubular member. The tubular member Includes: a pair of rings for 
engaging the preexisting stmcture, and a sealing element positioned between the 
rings for sealing the interface between the tubular niember and the preexisting 
structure. 

' According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting istrudure is provided that includes positioning the 
expandable tobular member and an expansion cone within the preexisting stnjcture, 
anchoring the exf».ndable tobular meniber to the preexisting structure, and axially 
displacing the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular member. The tubular member 
includes one or more slots. 

According to another aspect of the present invention, a method of couplirig a 
tubular member to a preexisting stmcture is provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting structure, 
anchoring the expandable tubular member to the preexfeting structure, and axially 
displacing the expansion cone relative to the expandable tubular nriember by pulling 
the expansion cone through the expandable tubular member. The tubular m^ber 
includes: a first preexpanded portion, an intennediate portion coupled to the first 
preexpanded portion including a sealirig element, and a second preexpanded 
portion coupled to the intemnediate portion. 



According to another aspect of the present Inventton, a method of coupling a 
tubular memt>er to a preexisting structure is provided that includes positioriirig the 
expandable tubular member and an expansion cone within the preexisting stnicture, 
anchoring the expandable tubular member to the preexisUng structure, and axially 
displacing the expansion cone rete^ to the expandable tubular merrier by pulling 
the expansion cone through the expandable tubular member by applying an axial 
force to the expansion cone. The axial force indudes: a substantially constant axial 
force, and an Increased axial force. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting structure Is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchorir^ 
the tubular nf>ember to the preexisting structure, and axially displacing ttm expansion 
cone relative to Vhe expandable tubular member by pushing and pulling the 
expansion cone ttirough tfie expandiEible tubular member. 

According to anott^er aspect of ttie present Invention, a method of coupling a 
tubular Ynember to a preexisHng strycturs is provided that ir)dudes positioning Uie 
tubular member and an expansion cone within the preexisting structure, anchorir^ 
the tubular member to the preexisting structure, axially displacing ttie expanston 
cone relative to tt\e, tubular member by pulling ttie expanston odne ttirough the 
expandable tobular member, and injecting a curable fluidic sealing material between 
the tubular member and the preexisting stnjdure prior to axially displacing ttie 
expansion cone. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting strudure is provided ttiat includes 
positioning ttie tubular member and an expansion cone within the preexisting 
structure, andioring ttie tubular menrtber to the preexisting stiucture by increasing 
\hB size of ttie expansion cone, ami axially displadhg ttie expansion cone relative to 
the tubular member by pulling the expar^ion cone ttirough ttie tubular merhber. 

According to anottier aspect of ttie preswit inventton. a mettuxJ erf coupling a 
tubular rtiember to a. preexisting structure is provided that indudes positioning the 
tubular member and an expansion cone wittiin ttie preexisting structure, anchoring 
the tubular member to ttie preisxisting stnicture by heating a portion of ttie tubular 
meniber, and axially displadng ttie exparuiion cone relative to ttie tubular member 
by pulling ttie expansion cone ttirough ttie tubular member. 



According to another aspect of the present invention, a method of coupDng 
an expandable tubular mernber to a preexisting stmcture is provided that includes 
positioning the expandable tubular member, an expansion cone, and an anchoring 
device within the preexisting stmcture, positioning the anchoring device above the 
expansion cone, anchoring the expandable tubular member to the preexisting 
stnjchjre using the anchoring device, and axlally displadng the expansion cone. 

AccoixJing to anolher aspect Cff the present invention, a method of coupling 
an expandable tubular member to a preexisting staiclure is provided that includes 
positioning the tubular member and an expansion cone within the preexisting 
stmcture, explosively anchoring the tubular member to the preexisting stmcture, and 
axially displadng the expansion cone relative to the tu^^ 

According to another aspect of the present invention, a method of coupling 
an expandable tubular to a preexisting structure is provided that indudes fixing the 
position of an expansion cone within the preexisting stmcture, driving the 
expandable tutMJlar member onto the expansion cone in a first direction, and axially 
displadng ttie expansion cone in a second direction relative to the expandable 
tubular member. The first and secor^d directions are different. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting stmcture is provided that includes 
pladng the expandable tubular, an expansion cone, and a resilient anchor within the 
preexisting structure, rsleaising the resilient anchor, and axially displadng the 
expansion cone within the expandable tubular rnember. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting stmcture is provided that indudes 
pladng the expandable tubular rnember, an expansion cone, and an anchor into the 
preexistir^ Stmcture, and anchoring the expandable tubular member to the 
preexisting stmcture by: pivoting one or more mgiE|genrient elements, and axially 
displadng the expansion cone. 

According to another aspect of the present Invention, a nfiethod of coupling 
an expandable tubular member to a preexisting stmcture is provided that indudes 
pladng the expandable tubular memtjer and an expanston cone Into the preexisting 
structure, placing a quantity of a fluidic material onto the expandable tubular 
member to anchor the expandable tubular member to ttte preexteting stmcture, and 
axlai^ displadng the expansion cone. 



According to another aspect of the present invention, a niethod of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
positioning the expandable tubular number and an expansion cone into the 
preexisting stnjcture, anchoring the expanctable tubular member to the preexisting 
S stnjcture by injecb'ng a quantity of a tiardenable fluidic material into the preexisting 
structure, at least partially curing the hardenable fluidic sealing material, and axially 
<fisplacing ttie expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
10 placing the expandable tubular member and an expansion cone within the 
preexisting structure and applying an axiai force to the expandable tubular member 
in a downward direction. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting strupture is provided that includes 
15' placing the expandable tubular member and an expansion cone within the 
preexisting structure, injecting a quantity cf a first fluidic material having a first 
density into the region of the preexisting structure outside of the expandable tubular 
member, and injecting a quantity of a second fliddic material having a second 
density into a portion.of the expandable tubular member below the expansion cone. 
20 The second density is greater than the first density. 

According to another aspect of the present'invention. a method of coupling 
an expandable tubular member to a preexistihg structure is provided that includes 
placing the expandable tubular member and an expansion cone into the pree)dsting . 
structure, anchoring the exparKlable tubular member to the preexisting structure, 
25 apfrfying an axial force to the expansion cone, and pressurizing an interior portion of 
the expandable tubular member below the expansion cone. 

According to another alspect of the present Invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
placing the expandable tubular nmvber arnJ an expansion cone into the preexisting 
30 structure and applying an aodal force to the expandable tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling a tubular member to a preexisting structure is provided that includes an 
expandable tubular member, an anchoring device adapted to couple tto expandable 
tubular member to the preexisting stnidure, and an expansion cone movabty 
35 coupled to the expandable tubular member and adapted to radialty expand the 
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expandable tubular member, including: a housing including a tapered first end and a 
second end, one or more groovy fomned in the outer surface of the tapered first 
end, and one or more axial flow passages fluidlcly coupled to the grooves. 

According to another aspect of the present invention, an apparatus for 
5 coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular nr^ber, an andhoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansim cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tid>ular member inchides: an 
10 annular member, having: a wall thickness that varies less than about 8 %, a hoop 
yield strength that varies jess than about 10 %, imperfections of less than about 8 % 
of the wall thickness, no failure for radial expansbns of up to about 30 %, and ho 
necking of the walls of the annular member for radial expansions of up to about 
25%. 

15 According to another aspect of the present inventk)n, an apparatus for 

coupling an expandable tubular member to a preexisting stmcture is prevkled that 
Includes an expandable tubular member, an anch<^ng device adapted to couple the 
expandable tubular member to the preexisting sfarudure, and an expanskm cone 
movably oqupled to the expandable tubular member and adapted to radially expand 

20 the expandable tubular niember. The expandable tubular member includes: a first 
tubular member, a second tubular member, and a threaded connection for coupling 
the fffst hjbutar mmiber to the second tubular nrrember, the threaded oonnectkxi 
Including: one or more sealing members for sealing the inierboe between the first 
and second tubular membere. 

25 According to another aspect of the present irivention, an apparatus for 

ocaipling ah exparxlable tubular member to a pfeexisting structwe is provided that 
includes an exparulabie tubular member, an anchoring device adapted to couple the 
expandat>le tubular memt>er to the preexisting structure, and an expanston cone 
movably coupled to the expandable tubular mennber and adapted to radially expand 

30 the expandable tubular member. The expandable tubular number includes: a layer 
of a lubrk:ant coupled to the interior surface of the tubular niember. 

According to another aspect of the present inventton, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provkled that 
inchjdes an expandable tubular member, an anchoring device adapted to couple the 

35 expandable tubular member to the preexisting structure, and an expansion cone 
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morably ooupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: a pair 
of tubular members having threaded portions ooupled to om another, and a quantity 
of a sealant within the threaded portionsof the tubidar members. 
5 According to anoth^ aspect of the present invention, an apparatus for 

coupling an exparulable tubular member to a pnsexisting structure is provided -that 
Includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movabty coupled to the expandable tubular member and adapted to radially e)q>and 

10 the expandable tubular member. The expandable tubular member includes: a pair 
of rings for engaging the preexisting structure, and a sealing element positioned 
between the rings for sealing the interface between the tubular member and the 
preexisting structure. 

According to another aspect of the present invention, an apparatus for 

15 oouplbf)g an expandable tubular member to a preexisting structure is provid^ that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movabty ooupled to the expandable tubulair memt)er and adapted to radialjy expand 
the expandable tubular member. The expandable tubular nrierhber includes one or 

20 more slots. 

According to arwther aspect cf ttie present invention, an apparatus for 
coupling an expandable tubular member to a preexisting stnicture is provided that 
includes an expandable tubular member, an arichoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 

25 movabty coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: a first 
preexpanded portion, an intermediate portion coupled to the first preexpanded 
portion including a sealing element, and a second preexpanded portion coupled to 
the intemnediate portion. 

30 According to arpther asped of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tutnilar member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, an expansion cone 
movabiy coupled to ttie expandable tubular member and adapted to radially expand 



9 



the expandable tubular member, and a vatveable fluid passage coupled to the 
andhormg device. 

According to another aspect of the present invention, an' apparatus for 
coupling an expandable tubular member to a preexisting stnjcture is provided that 
includes a first support member, a second surH>ort member coupled to the first 
support member, an expanston cone coupled to the first support member, an 
expandable tubular member coupled to the expansion pone, and an anchoring 
. device coupled to the second support member adapted to couple the expandable 
tubular member to the preexisting structure. The anchoring device is positioned 
above the expansion cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a first support member; a second support member coupled to the first 
support member, an expansion cone coupled to the first support member, an 
expandable tubular member coupled to the expansion cone, and an explosive 
anchoring device coupled to the second support member adapted to couple the 
expandable tubular member to the. preexisting stnjcture. 

According to another aspect of the present InvenUori, an apparatus for 
ooupling an expandable tubular member to a preexisting stmcture is provided that 
includes a support member, an expandable expansion cone coupled to the support 
member, and an expandable tubular member coij9>led to the expansion cone. 

According to ariother aspect of the present invention, an apparatus for 
ooupling an expandabfle tubular member to a preexisting stmcture Is provided that 
includes a support member, an expandable expansion cone coupled to the support 
member, and an exparniable tubular member coupled to the expandable expansion 
cone. 

According to another aspect of the present invention, an apparatus for 
ooupling an expandable tubular to a preexisting structure is provided that includes a 
support member, an expansion cone coupled to the support member, an 
exparKlabte tubular nriember coupled to the expansion cone including cme or more 
shape m^nory metal inserts, and a heater coupled to the support member in 
opposing rslation to the shape memory metal in^rts. 

According to another aspect of the present inventton, an apparatus for 
ooupllrig an efxpandable tubular member to a preexisting structure is provided ttmt 
includes a support member, an expansion cone coupled to the support member, an 
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expandable tubular member coupled to the expandable expansion cone, and a 
resilient anchor coupled to the expandable tubular nrienf)^ 

According to another aspect of the present invention, an e}q[>andabie tubular 
member is provided that includes: an expandable tubular body» one or nriore fesilient 
panels coupled to the expandable tubular body, and a release member releasably 
coupled to the resilient panels adapted to controliably release the resilimt panels. 

According to another aspect of the present invention, an apparatus for 
coi4)ling an expandable tubular member to a preexisting structiffe is provided that . 
includes a support nriember. an expansion cone coupled to the support member^ an 
expandable tubular member coupled to the expandable expansion cone, and an 
anchor coupled to the expandabte tubulai^ memt>er, including: one or more spikes 
pivotaNy coupled to the expandable tubular mernber for engaging the preexisting 
structure. 

According to another aspeict of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
indudes a support member, an expansion cone coupled to the support member, an 
expandable tubular member coupled to the expandable expansion cone, and ari 
anchor coupled to the expandable tubular member, including: one or more petal 
baskets pivotally coupled to ttie expandable tubular men^ 

According to another aspect of the present inyentton, an apparatus for 
coupling an expandable tubular member to a preexbtlng structure is provided that 
indudes a support mennber, an expansion cone coupled to the support member, an 
expandable tubular member coupled to the expansion cone, induding: a slotted 
portion provided at one end of the ^cpandable tufcoilar member 

According to another asped of the present invention, an apparatus for 
coupling an expandable tubular member, to a preexisting strudure Is provided that 
indudes a support member, an expansion cone, an expandable tubular member 
coupled to ttie expansion cone, a coupling device coupled to the support member 
and an end portion of the expandabte tubular member, and 
a mass coupled to the end portion of the expandable tubular nriember. The weight 
of the wdss is greater than the yield strength of the expandable tubular member. 

. According to another asped of the present invention, an apparatus for 
coupling an expandable, tubular member to a preexistihg staicture Is provided that 
includes a support member Induding a fluid passage, an expansion cone coupled to 
the support nrmmber. an expandable tobular member coupled to the expansion 
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cone, a sHp Joint coupled to the expansion cone, an end plate coupled to the slip 
joint, a fluid chamber coupled to the fluid passage, the fluid chamber defined by the 
interior portion x>f the expanctabie tubular member between the expansion cone and 
the end plate. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting structure is provided that includes positioning the 
tubuter member and an expansion cone within the preexisting stnidure, axially 
displadng the expansion cone, removing the expansion cone, and appi^ng direct 
radial pressure to the tubular member. 

According to another aspect of the present inventipn, an apparatus is 
provided that indudes a tubular rnember coupled to a preexisting structure. The 
tubular member is coupled to the pree)dsting structure by the process of: 
positioning the tubular member and an expansion cone within the preexisting 
structure, axially displacing the expansion cone, removing the expansion cone, and 
applying direct radial pressure to the tubularmember. 

Brief Description of the Drawings 

FIG. la is a firagmentary cross-sectional illustration of the plaoement of an 
embodiment of an apparatus fbr expanding a tubular memljer within a weflbore 
casing. 

FIG. lb is a fragmentary ooss-secHonal illustration of the apparatus of FIG. 
la after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 1c is a fra^meritary ooss-sectionci! Hlustration of the apparatus of FIG. 
lb after initiating the axial displapernent of the expansion cone. 

FIG. Id is a, fragmentary cross-sectional illustration of the apparatus of FIG. 
lb after initteiting the axial displacement of the expansion cone by pulling on the 
expansion cone and Meeting a pressurized fluid below the expansion cone. 

FIG. 1e is a fragmentary cross-sectional illustration of ttie apparatus of FIGS. 
1c and Id after Uie completion of the radial expansion of ttie expandable tubular 
member. 

FIG. If is a fragmentary cn»s-sectional illustration of the apparatus of FIG. 
1e after the decoupling of tfie anchoring device of the apparatus from the wellbore 
casing. 
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FIG. 1g is a fragmentary cross-sectional illustration of ttm apparatus of FIG. 
If after the rcinrxival of the anchoring device of the apparatus from the wellbore 
casing. 

FIG. 2a Is a fragmentary cross-sectional illustration of the placerrwnt of an 
errt)odiment of an apparatus for expanding a tubular memi)er within a wellbpre 
casing and an open hole in a subterranean formation. 

FIG. 2b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2a after anchoring the expandable tubular member of the apparatus to the open 
hole. 

FIG. 2c is a fragmentary cross-sectionai illustration of the apparatus of FIG. 
2b after initiating the axial displacement of the expansion cone. 

FIG. 2d is a fragrhentery cross-sectional illustratibn of the apparatis of FIG. 
2b after inWatihg the axial displacement of the expansion cone by pulling on the 
expansion cone and also by injecting a preissurized fluid below the expansion cone. 

FIG. 2b is a fragmentary cross-sectional illustration of the apparatus of FIGS. 
2c and 2d after the comptetion erf the radial expansion of the expandable tubular 
member. 

FIG. 2f is a fragmeritary cross^ecUona^ illustration of the apparatus of FIG. 
2e after the decoupling of the anchoring device of the apparatus from the open hote. 

FIG. 3a Is a fragmentary cross^secUonal Illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

FIG. 3b is a fragmentary cross-sectional illustration of the apparatus erf FIG. 
3a after anchoring the expandable tubular member- of the apparatus to the wellbore 
casing. 

FIG. 3c is a fragmmtary cross-sectional illustration of the apparatus of FIG. 
3b after initiatir^ the axial displacement of the expansion cone. 

FIG. 3d is a fragmentery cross-sectional illustration of the apparatus of FIG. 
3c after completing the radial expansion of the expandable tubular member. 

FIG. 4 is a fragn^entary cross-sectional illustration of an embodirinent of a 
shock absorbing system for use in the apparatus of FIGS. la to 3d. 

FIG. S is a cross-sedipnal illustration of an emixxliment of a coupHng 
arrangement for use in the expandable tubular members of the apparatus of FIGS. 
1ato3d. 
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FIG. 6 is a cross-sectional iilustration oT an embodiment of an expandable 
tubular member having a slotted lower section for use in the apparatus of FIGS, la 
to3d. 

FIG. 7 is a cross-secOonal illustration of an embodiment of an expandable 
tubular member having a pre-expanded upper portion far use in the apparatus of 
FIGS. 1a to 3d. 

FIG. 8 is a cross-sectional illustration of an embodiment of an expandable 
tubular member having a slotted upper section for use in the apparatus of FIGS, la 
to3d. 

FIG. 9 is a graphical illustration of an embodiment of a method of applying an 
axial force to the expansion cones of the apparatus of FIGS. 1 a to 3d. 

FIG. 10a is a fragmentary cross-secUonal illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

FIG. 10b is a fragmentary cross-secUonai illustration of t^ie apparatus of FIG. 
10a during the injection of a non-hardenable fluidic material into and out of the 
apparatus. 

FIG. 10c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10b during the injection of a hardenable flUidic sealing material into and out of the 
apparatus. 

FIG. lOd is a fragmentary cross-sedional iilustration of the apparatus of FIG. 
10c after the placement of a vah^ closure elemmt into the valve passage of the 
anchoring device of the apparatus. 

FIG. lOe is a fragmentary ooss-sectional illustratiori of the apparatus of FIG. 
1 0d after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 1 0f is a fragmentary cross-sectional illustration of the apparaitus of FIG. 
lOe after Initiating the axial displaoement of the exparision cone, 

FIG. lOg is a fragmentary ooss-sectional illustration of the apparatus of FIG. 
lOe after initiating, the axial displacement of the expansion cone by pulling on the 
expansion cone and injecting a pressurized fluid below the expansion cone. 

FIG. ibh is a firagrpentary ooss-sectlonal illustration of the apparatus of 
FIGS. lOf and lOg after the completion of the radial expansion of the expandable 
tubular memt)er. 
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FIG. lOi is a ftagnriehtary cross-seclional illustration of the apparatus of FIG. 
lOh after the decoupling and removal of the anchoring device of the apparatus from 
the wellbore casing. 

FIG. 11a is a fragmentary cross-sectional illustration of an altemative 
embodiment of an apparatus for coupling an. expandable tubular mend)er to a . 
preexisting stmcture. 

fig: lib is a fnagnr^ntary cross-sectional illustration of the apparatus of FIG. 
11a after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 1 1c is a fragmentary cross-sectionat illustration of the apparatus of FIG. 
1 1 b after initiating the axial displacement of the expansion cone. , 

FIG. 1 1d is a fragmentary cross-sectional illustration ci the apparatus of FIG. 
11c after stopping the axial displacOTient of the mpansion cone prior to deactivating 
the anchor^ device. 

FIGi lie is a fragmentary cross-sectional Illustration of the apparatus of 
FIGS, lid after deactivating the ahchoring dcivice. 

FIG. 1 1f is a fragmentary cross-sectional iHustration of the apparatus of FIG. 
lie after initiating the dxial displacement of ttie expanston cone and the deactivated 
anchoring device. 

FIG. 1 1g » a fragmentery cross-sectional illustration of the apparatus of FIG. 
11f after the completion of the radial expansion bf the expandable tubular memt)er. 

FIG. 12a is a fragmentery cross-sectional iHustration of an altemative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a wellbore. 

FIG. 12b is a fragmentery cross-sectional illustration of the apparatus of FIG. 
12a after expanding the expandable exparision cone in order to anchor the 
expandable tubular member to the wellbore casing. 

FIG. 12c is a fragmentary cross-sectional illustration bf ti>e apparatus of FIG. 
12b after initiating the axtel displacement of the expandable expansion cone. 

FIG. 12d is a fragmentary ooss-sectionai illustration of the apparatus of FIG. 
12c after oompteting the radial expansion of the expandabte tubular member. 

FIG 13a is a fragmentery cross-eectioruil illustration of an altemative 
embodiment of an apparatus for coupling £|n expandabte tubuter member to a 
praexistihg structure positioned within a wellborB. 
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FIG. 13b is a fragmentary cross-sectipnal iOustration of the apparatus of FIG. 
13a after activating the shape memory metal inserts in order to anchor the 
expandable tutniiar memt>er to the wellt)ore casing. 

FIG. 1 3c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
13b after initiating the axial displaoement of the expansion cone. 

FIG. 13d is a fragmentary cross-sectional illustration of the apparatus of RG. 
1 3c after conpleting the radial expansion of the expandable tubular member. 

FIG. 14a is a fragmeritary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting stmcture positioned witiiin a wellbore casing. 

FIG. 14b is a fragmentary cross-sectional illusb^tion of ttie apparatus of FIG. 
14a after coupling ttie packer to ttie wellbore casing. 

FIG. 14c is a fragmentary crdss-secUonal illustration of tiie apparatus of FIG. 
14b after initiating the axial displacement of ttie expandable tubular member towards 
the expansion cone. 

FIG. 14d Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14c after radially expanding the end of the exparidable tubular member onto ttte 
expansion cone. 

FIG. 146 is a fragmentary cross-secUonal illustration of flie apparatus of FIG. 
14d after decoupling the padcer from ttie wellbore casing. 

FIG. 14f is a fragmentary cn>s&«ectionai illustration of the apparatiis of FIG. 
14e after inittaflr^ ttie axial displaoemmt of the expansion cone relative to the 
expandable tubular member. 

FIG; 14g fe a fragmentary cross-sectional illustration of the completion of the 
radial expansion of ttie expandable tubular member. 

RG. 15a is a fragmentaiy cross-sectional illustration of an altemativ» 
embodhront of an apparatijs for coupling an expandable tubular member to a 
preexisting sttucture positioned wittiin a wellbore. 

FIG. 15b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 5a aftar coi9>ling ttie resilient anchor to ttie wellbore casing. 

FIG. 15c is a fragmentary cross-sectional illustration of ttie apparatus of FIG. 
15b after iniUatthg the axial displacement of ttie expansion cone. 

FIG. 15d is a fragmentary cross-sectional illustration of ttie app»atus pf FIG. 
15c after completion of ttie radial expansion of ttie expandable tubular member. 

* • * . 
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FIQ. IBa is a top' view of ah embodiment of a resilient anchor for use in the 
apparatus of FIG. 15a. 

FIG. 16b is a top view of the resilient anchor of FIG. 16a after releasing the 
resilient member. 

FIG. 17a is a top view of an aMemate embodiment of a resiitent anchor for 
use in the apparatus of FIG. 15a. 

FIG. 17b is a top view of the resUient anchor of FIG. 17a after releasing the 
resilient elements. 

FIG. 18a is a fragmentary cross-sactional top view of an alternate 
embodiment of a resilient andtwr for use in the apparatus of FIG. 1 5a. 

FIG. 18b is a fragmentary oross-secttonal top view of the resilient anchor of 
FIG. 18a after releasing the resilient elements. 

FIG. 19a is an front view of an embodiment of an expandable tubular 
rnember including oiie or more resilient paiieis. 

FIG. 18b is a cross-^cfional view of the expandable tubular member of FIG. 

19a. 

FIG. 19c is a bottom view of the expandable tubular member of FIG. 19a. 

FIG. 20a is a fragmentary cross-sedional illustration of an altomative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a weilbore. 

FIG. 20b is a fragmentary cross-sectibnal illustration of the apparatus of R6. 
,20a after coupling the anchcN* to the weilbore casing. 

FIG. 20c is a fragmentary cross-sectionai illustration of the apparatus of RG. 
20b after initiating the axial displacement of the expansion cone. 

FIG. 20d is a fragmentary cross*sectional illustration of the apparatus of FIG. 
20c after ccnnpletion of the radial expansion of the expandable tubular meniber. 

FIG. 21a is an iiluslration of an embodiment of the ianchor of the apparatus of 
FIG. 20a. 

FIG. 21bis anillustrationof the anchor of FIG. 21a after outwardly extending 
thespilies. 

FIG. 22a is ari illustration of an alternative embodiment of the anchor of the 
apparatus of FIG: 20a. 

FIG. 22b is an illustration of the anchor of FIG. 22a after outwardly extending 
the spikes. 
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FIG. 22c 18 a cross-secUonal Illustration of the petals of ttie anchor df FIG. 

22a. 

FIG. 23a is a fragmentary cross-secHonal illustration of an alternative 
embodiment of an apparatus for coupling an mpandaIHe tubular rnember to a 
pree)dsting structure positioned within a wellbore. 

FIQ. 23b is a fragmentary cross-sectiondl illustration of the apparatus of FIG. 
20a atter Injecting a quantity of a hardenable fluidic seanng material into the open 
hole wellbore section proximate the lower section of the expandable tubular 
member. 

FIG. 23c is a fragrhentary cross-sectional illustration of the apparatus of FIG. 
23b after penrttting the hardenable fluidIc sealing material to at least partially cure. 

FIG. 23d is a fragmentary crcMss^sectional illustration of the apparatus of FIG. 
23c after initiating the axteil displacement of the expansion cone. 

FIGi 23e is a fragmentary cross-sectional lllustratton of the apparatus of FIG. 
23d after completion of «ie radial expansion of tiie expandable tubular member. 

FI& 24a is a fragmentary cross-sectional Illustration of an altemative 
embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure jaositiormd within a'Weill)ore casing and an open 
hole wellbore section. 

FIG. 24b is a fragmentary cross-sectional illustration of Uie apparatus of FIG. 
24a after releasing the packer. 

FIG. 24c is a fragmentary cross-sectional illusti'ation of ttie apparatus of FIG. 
24b after extruding the exfMindable, tubular member off of the expansion cone. 

FIG. 25a is a fnagnientary cross-sectional illustration of an altemative 
embodiment of an apparatus and method for coupDng an expandable tubular 
member to a preexisting stoicture positioned wltWn a wellbore casing and an open 
hole wellbore section. 

FIG. 25b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25a after injerting a quantity of a fluidic material into ttie expandable tubular 
member having a higher density than the fluid witttin the preexisting stmcture 
outside of the expandable tubular member. 

FIG. 25c is a fragmentary cross-sectional lllustratton of the apparatus of FIG. 
25b after extruding Uie expandable tubular member off of ttie expansion cone. 
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FIG. 26a is a fragmentary cross-sectional illustration of an alternative 
enrtxxiiment of an apparatus and method for coupling an exparidat>le tubular 
memt>er to a preexisting structure. 

FIG. 26b is a fragmenlary cross-sectbnal illustration of the apparatus of FIG. 
26a after the initiation of the radial expanston process. 

FIG. 26c is a fragmentary cross-sectional illustration of the completion of the 
radial expansion process using the apparatus of FIG. 26b. 

FIG. 27 is a flow chart illustration of a prsfsned embodiment of a method of 
coupling an expmiddble tubular to a preexisting structure. 

FIG. 28 is a cross-sectionat illustration of an expandable tubular coupled to a 
preexisting structure using an expansion cone. 

FIG. 29 is a cross-sectional illustration of the subsequent application of radial 
pressure to the expandable tubular member of FIG. 28. 

Detailed Description 

A method and apparatys for coupling tubular members to a preexisting 
structure is provided, in a preferred embodiment, the tubular members are coiiv>led 
to the preexisting stoidure by hekiially expanding the tubular members into contact 
with the preexisting structure. In a pr^erred embodiment, the tubular members are 
radially expanded by anchoring one end of the tubular meiT4>ers to the preexisting 
stmcture and then pulling an expansion cone through the tubular members. In this 
manner, the tubular members are radially expanded and coupled to the preexisting 
structure. 

Referring initially to FIGS, la. lb, 1c, Id, 1e. If and 1g. a preferred 
enrd)odiment of a method and apparatus for coupling an expandable tubular member 
to a preexisting structure will be described. Refeiring to Fig. la. a wellbore casing 
100 is positioned within a subterranean formation 105. The wellbore casing 100 
may be positioned in any orientation from the vertical direction to the horizontal 
direction. The wellbore casing 100 further Includes one or more openings 110 that 
may have been the result of unintentional damage to the wellbore casing 100, or 
due to a prior perforation or fracturing operation performed upon the sunounding 
subterranean formation 105. As will be recognized by persons having ordinary sklli 
in the art. the openings 110 can adversely affect ttie subsequent operatim and use 
of the weDbore casing 100 unless they are sealed off. 

In a prefOTBd embodiment, an apparatus 115 is utilized to seal off the 
openings 110 In the wellbore casing 100. More generally, the apparatus 115 is 
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preferably utilized to form or repair \rallbore casings, pipelines, or staicturai 
supports. 

The apparatus 115 preferably includes a first support member 120, a second 
support member 125, an expansion cone 130, an anchoring device 135, and 
expandable tubular member 140. and one or more sealing members 145. 

The first support member 120 is preferably adapted to be coupled to a 
surface location. The first support member 120 fe further coupled to the anchoring 
device 135. The fir^ support member 120 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communicatlai signals 
from a surface location to the anchoring device 135. The first support rnember 120 
may, for example, be conventional commercially available slide wire, braided wire, 
coiled tubing, or drilling stock nruiterial. 

The second support member 125 is preferably adapted to be coupled to a 
surfece location. The second support number 125 is further coupled to the 
expansion oorie 130. The second support member 125 is preferably adapted to 
pemriit the expansion cone 130 to be axially displaced relative to the first support 
member 120. The second support mefra)er 125 nuiy, for example, be conventtonal 
commercially available slick , wire, braided wire, coiled tubing, or drilling stock 
material. 

The expanston cone 130 is coupled to the second support member 125. The 
expanston cone 130 is preferably adapted to radially expand the expandable tubular 
member 140 when the expansion cone 130 is axially displaced relative to the 
expandabte tiibuter meniber 140. In a praferred embodiment, the expansion cone 
130 is provided substantiaily as disdosed in one or more of the follpwing: (1) U.S. 
utility patent appBcation serial no. 09/454,139, attorney docket no. 25791.3.02, filed 
on 12/3/1999, whk:h daimed ttie benefit of ttie fffing date of U.S. provistonal patent 
application no. 60/111.293. attorney docket no. 25791 .3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23/2000. whteh datnted ttie benefit of ttie filing date of U.S. provistonal 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02, filed on 2/10/2000. whidi 
daimed ttie benefit of ttie filing date of U.S. provisional application no. 60/119,611. 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attom^ docket no. 257919.02. filed on 11/15/1999. which daim^ ttie tmnefit of 
the filing date erf U.S. provisional application no. 60/108,558, attomey docket no. 
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25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 6(V183,546» 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. atioroey docket 
no. 25791.11.02, filed on 3/10/2000. wliich claimed the benefit of the fiing date of 
U S, provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utOity patent 
application no. 09^12,895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the t>enefit of the Wng dates of U.S. provtstonal applkatton no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02. filed on 
2/24/2000, which claimed the benefit of the Mng date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appUcation no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7, 2000, 
whk^h claimed the benefit of ttie filir^ date of U.S. provisional patent application 
serial no. 60/137,998. attorney docjcet no. 25701.17, filed on 6/7/1999; (10) U S. 
utilily patent applleation no. 09/5S0.122. attorney docket no. 25791.23.02. filed on 
4/26/2000, which dalroed the benefit of the filing date of U.S. provjstonal applicatkm 
no. 60/131,106. atloniey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
proviaikMial appHcation no. 60/146.203, attorney decket no. 25791.25. fifed on 
7/29/1999; (12) U.S. provlsipnal appHcatkm no. 60/143.039. attorney ddcket no. 
25791.26, filed on 7/9/1999; (13) U.S. provfelonal patent application serial no. 
60/162.671, attorney docket no. 25791,27, ifDed on 11/1/1999; (14) U.S. proviskmal 
application no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U S. provisional patent applic8tk)n no; 60/159.033. attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. proviskxial patent applicatfon no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999. the discfcisures of whteh are 
incorporatisd herein by reference. 

The anchoring (device 135 is coupled to the first support member 120: The 
anchoring device 135 is preferably adapted to be controllably coupled to the 
expandable tubular member 140 and the wellbore casing 100. In this manner, the 
anchoring devk» 135 preferat>ly contix>llably anchors the expandatMe tubular 
member 140 to the wallbQre casing 100 to fiidlitate the radial expansion of the 
expandable tubular member 140 by the axial displacement of the expansion cone 
130. In a preferred embodiment, the anchorfrig device 135 includes one or more 
expandable elements 150. that are adapted to oontrpOably extend from the body of 
the anchoring device 135 to engage both the expandable tubular member 140 and 
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the wellbore casing 100. In a preferrBd embodiment, the expandat>le elements 150 
are actuated using flukfic pressure. In a prafisnied embodiment, the anchoring 
device 135 is any one of the hydraulically actuated padt^re commercially available 
from Haliiburtm Energy Services or Baiker-Hughes: 

The expandable tubular member 140 is removably coupled to the expansion 
cone 130. The expandable tubular member 140 s further preferably adtq^ted to be 
removably poupled to the expandable elernent 150 of the anchoring device 135. In 
a preferred emisodlment. the expandable tubular member 140 includes one or irwre 
anchoring windows 155 for permitting the expandable elements 150 of the 
anchoring device 135 to engage the wellbore casing 100 and the expandable 
tubular member 140. 

In a preferred embodiment, the expandable tubular member 140 further 
includes a lower section 160, an intemrtediate section 165. and an upper section 
170. In a pref«Ted embodiment, the lower section 160 includes the anchoring 
windows 155 in order to provide anchoring at an end portion of the expandable 
tubular member 140. in a preferred embodiment, the wail thickness of the kjwer and 
Intemwdiate sections. 160 and 165, are teas than the wall thk:kness of the upper 
sectkm 170 in order to optimally couple the radially expanded portton of the 
expandable tubular member 140 to the wellbore casing 100. 

in a prefBTTsd ernbodiment, the expandable tubular member 140 is ftirther 
provided substantially as disdosed in one or more of the foikiwing: (1) U.S. utility 
patent applioatton serial no; 09IW64.139, attorney docket rio. 25791.3.02, filed on 
12^3/1999. which claimed the benefit «f the fliing date of U.S. provistonal patent 
appiicatton no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attorney docket no. 25791J.02, filed 
on 2/23/2000, which dajmed the benefH of the flHng date of U.S. provistonal 
appiicatton no. 60/121,702, fited on 2/25/1999; (3) U.S. utility patent appitoatton 
serial no. 09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000. which 
dainwd the benefit of the filing date of U.S. provistonal appOcation no. 60/119,611, 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attomey docket no. 25791.9.0^ filed on 11/15/1999. which claimed the beneftt of 
the filing date of U.S. provistonal aiH>licatton no. 60/108,558, attomey docket no. 
25791.9, faed on 11/16.1998; (5) U.S. provisional patent appiicatton no. 60/183,546 
fited on 2/18/2000; (6) U.S. utility patent appacatton no. 09/523,460, attomey docket 
no. 25791.11.02, filed on 3/10/2000. which daimed the bmefit of the filing date of 
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U.S. provisional appilcation no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attomoy do<*et no. 25791.12.02. filed on 2/24/2000, 
wliich claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney dodiet no. 25791.12, filed on 2^1999 and U.S. provisional 
appOcaUon no. 60/154.047, attorney docket no. 25791.29, filed on 9/18/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2/24/2000. vtftiteh claimed tlie tMnefit of the filing date of U.S. provisionai serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent . 
appBcation no. 09/588.946, attomey docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of the filir^ date of U.S. provteional patent application 
serial no. 60/137,998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utilily patent application no. 09/559,122, attomey docket no. 25791.23.02, filed on 
4/26/2000, which daimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional applteatton no. 60/146.203, attomey (tocket no.. 25791.25. filed on 
7/29/1999; (12) U.d. provlstonal appiteation rw. 60/143.039. attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. proviskmal patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U;S. provisk)nal 
applteatton no. 60/159.039. attomey docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60jt159.033, attomey docket na 25791.37, 
filed on 10/12/1999; and (16) u!s, proviskwiai patent application no. 60(165,228, 
attomey docket no. 25791.39. fited On 11/12/1999. ttie dlsdosures of whfeh are 
incorporated herein by refBrenoe. 

. The sealing members 145 are coupled to the outer siir^oe of the upper 
portion 170 of the expandable tubular member 140. The sealing members 145 are 
preferably adapted to engage and flukJidy seal the interface between the radially 
expanded expandable tubular member 140 and Vne wellbore casing 100. In a 
preferrsd embodiment, ttie apparatus 115 indudes a plurality of sealing members 
145. In a prefened embodimertt. the sealing members 145 sunound and isolate the 
opening 110. 

As illustrated in FIQ. la, ttie apparatus 1 15 is preferably positioned wittiin the 
wellbore casing 1(X) witti ttte expandable tubular member 140 positioned in 
opposing retetipn to the opening 110., in a preferrsd embodimerit. ttie apparatus 
lis indudes a pluraHty of sealing members 145 ttiat are posilkmed above and 
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below the opening 110. In this manner, the radial expansion of the expandable 
tubular member 140 optimally fiuidicly isoUites the opening tlO. 

fia illustrated in FIG. 1 b. the apparatus 1 15 is then einchored to the wellbore 
casing 100 using the anchoring device 135. In a preferred embodiment, the 
anchoring device 135 is pressurized and the expandable element 150 is extended 
from the arichorlng device 135 tlirough the conesponding anchoring window 155 in 
the expandable tubular member 140 into intimate contact with the wellbore casing 
100. In this manner, the lower sectim 160 of the expaiidabte tubular member 140 is 
lerfwvabiy coupted to the wellbore casing 100. 

In an alternative embodiment, a compressibte cement and/or epoxy is then 
injected into the annular space between the unexpanded portion of the tubular 
member 140 and the weHbore casing 100. The compressibte cement and/or epoxy 
is then pennittod to at least partierily cure prior to the initiation of the radial expansion 
process. In this manner, an annular structural support and fluidic seal is provided 
around the tubular member 140. 

As illustrated In FIG. Ic, the mpansion cone 130 is th«>n axially displaced by 
applying an axial force to the second support member 125. In a preferred 
embodiment, the axial dtoplacement of tte expansion cone 130 radlally expands the 
expandabte tubular member 140 into intimate contact with the walls of the wellbore 
casing 100. 

In an alternative embodiment, as illustrated in FIG. Id, the axial 
displacement of the expansion cone 130 is enhanced by Injecting a pressurized 
fluldic m^erlal into the annular space between tha first support member 120 and the 
second support member 125. in this manner, an upwwd axial force is applied to the 
lower annuter face of the expansion cone 130 using the pressurized fluidic matwtel. 
In this manrier, a temporary r»ed for increased axial force during the radial 
expansion process can be easily satisfied. 

As illustrated in FIGS. 1e. If. and 1g, after the expandabte tubular member 
140 has been radtelly expanded by the axial displacerhent of the expansion cone 
130. the first support member 120 and the anchoring device 135 are preferably 
removed from expandabte tubular member 140 by de-pressurizing the anchoring 
device 135 and then liflii^ the first support member 120 and anchoring device 135 
finom the wellbore casing 100. 

As Illustrated in RG. 1g. in a preferred embodiment, the opening 110 In the 
wellbore casing 100 is seated off by the radtelly expanded tububr member 140. In 
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this manner, repairs to the wellbore casing 100 are optimally provided. More 
generally, the apparatus 115 is used to repair pr fomi vveilbore casings, pipelines, 
and structural supports. 

Referring to FIGS. 2a. 2b, 2c ,2d. 2e and 2f. an alternative emlxxliment of a 
method and apparatus for coupling an expandatile tubular member to a preexisting 
structure wiir be described. Refemng to Fig. 2a. a wellbore casing 200 and an open 
hole wellbore section 205 are positioned within a subtenanean lomiation 210. The 
wellbore casing 200 and the open hole wellbore section 205 may be positioned in 
any orientation from the vertical direction td the horizontal direction. 

In a prefenned embodiment, an apparatus 216 is utilized to couple an 
expandable tubular member to an end portion of the wellbore casing 200, In this 
manner, the open hole vwellbore section 205 Is provided with a cased portion. More 
generally, the apparatus 215 is preferably utilized to fbmi or repair wellbore casings, 
Pipelines, or strtictural supports. 

The apparatus 215 preferably includes a first su|iport member 220. a secortd 
support member 225, an expansion pone iso, an anchoring device 235, an 
expandable tubular member 240. one or more upper sealing members 245, one or 
more lower sealing members 250, and a flexible coupling element 255. 

The first support member 220 is preferably adapted to be coupled to a 
surface location. The first support nramber 220 Is further coupled to the anchoring 
device 235. The first support member 220 b preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communication signals 
from a surface location to the anchoring device 235. The first support member 220 
may. for example, be conventional commerdaUy available slick wire, braided wire, 
colled tubing, or drilling stock nraterial. 

The second support member 225 is preferably adapted to be coupled to a 
surface location. The second support member 225 Is further coupled to the 
. expahskxfj. cone 230. The second support nfiember 225 Is preferably adapted to 
permll the expanston pone 230 to be axially displaced relative to the first support 
member 220. The second support member 225 may. for example, be conventfonai 
commercially available slick vinre. braided wire, colled tubing, or drilling stock 
material. 

In an aNemative embodiment, the support member 220 is telesooplcaliy 
coupled to the support nwimber 225. and the support mend)er 225 is coupled to a 
surface support structure. 
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The expansion cone 230 is coupled to the second support member 225. The 
expansion cone 230 Is preferably adapted to radially expand the expandable tobular 
member 240 when the expansion cone 230 is axially displaoed relative to the 
expandable tubular member 240. In a preferred embodimenl. the expanskm cone 
230 is provided substantially as disclosed in one or more of ttie following: (1) U.S. 
utillly patent application serial no. 09/454.139, attorney docket no. 25791.3.02, filed 
on 12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appllcatton serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. vi>hfch claimed the benefit of the filing date of U.S. provisional 
appllcatfon no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent applicatton 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000, whfch 
claimed the ben^ of tto filing date of U.S. provistonal application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent appfication serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the fWng date of U.S. provisional applteation no. 60/108,558. attorney docket no. 
25791.9. fited on 1i/16;1998; (6) U.8. provistonal patent applicatton na 60/183,546, 
fitod on 2/18/2000: (6) U.S. utility patent appltoatton ho. 09/523.460. attorney docket 
no. 25791.11.02. fited on 3/10/2000. whteh claimed the benefit of the filing date of 
U.S. provistonal applteation no. 60/124.042, fUed on 3/11/1999; (7) U.S. utility patent 
applicatton no. 09^12.895, attorney docket ha 25791.12.02, fited on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provistonal applicatton ho. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provtetonal 
application no. 60/154,047, attomey docket no. 25701.29, fifed on 9/16/1999; (8) 
U.S. utiBty application no. 09/511,941, attomey docket no. 25791.16.02. filed on 
2/24/2000, which dairned the benefit of the filing date of U.S. provlstonaJ serial no. 
60/121.907. attomey docket no. 25791.16, filed on 2/28/1999; (9) U.S. utility patent 
appGcation no. 09/588,946, attomey docket no. 25791.17.02. filed on June 7. 2000. 
whfch claimed tt» benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attpnrwy docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utilily patent application ho. 09/559.122. attomey docket no. 25791.23.02. fited on 
4/26/2000, whfch claimed ttie benefit of the filing date of U.S. provisional application 
no. 60/131.106. attomey docket no. 25791.23, fited on 4/26/1999; (11) U.S. 
provistonal applfcation no. 60/146.203. attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application ho. 60/143.039. attomey docket no. 
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25791.26, filjBd on 7/9n999; (13) U.S. provisional patent appticaiion serial no. 
6(yi62.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S, provisional 
application no. 60/159.039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent appUcatton no. 60/159,033, attorney dodwt no. 25791.37, 
filed on 10/12/1999; and (16) U.S. proviskwial patent appltealion no. 60/165.228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of vvhich are 
incorporated rierein t)y reference. 

The anchoring device 235 is coupled to the first support member 220. The 
anchoring device 235 is preferably adapted t^ be controilaWy coupled to the 
expandable tubular member 240 and the open hoto wellbore section 205. In this 
manner, the anchoring device 235 preferably controilably anchors the expandable 
tubular member 240 to the open hole wellbore section 205 to facilitate the radial 
expanston of ttie expandable tubular memt}er 240 by the axial displacement of the 
expanston ioone 230. in a prefened embodiment, the anchoring device 235 includes 
one or more expandable elem^ 260 that are adapted to cbntroliably extend from 
the body of the anchoring device 235 to engage both the fie)dble coupling element 
255 and the open hole wellbore stictton 205. In a prefened embodiment, the 
expandable elemente 260 are actuated uisting Huidic pressure. In a prefened 
(Embodiment, the anchoring device 235 is any one,bf the hydreulteally actuiated 
packws oommereialiy available from Halliburton Eriergy Services or Baker-IHughes. 

The expandable tubular member 240 is removably oouptod to the expansion 
cone 230. The expand^le tubular member 240 is furthor prefisrebiy coupled to the 
findble coupling element 255. 

In a preferred embodiment, the e)(pmidat>le tubular nnemt>er 240 further 
includes a lower section 265» an intennediatB section 270. and an upper section 
275. In a prefened embodiment the lower section 265 is coupled to the flexit>l& 
coupling element 255 fn order to provide anchoring at an end portion of the 
expandable tubular member 240. In a preferred embodiment the wall thidcness of 
the lower and Intennediate sections, 265 and 270. are less than the wall thickness of 
the upper section 275 in order to optimally couple the radially expanded portion of 
the expandable tubular member 240 to the wellbore casing 200 and the open hole 
. wellbofe section 205. 

In a preferred, embodiment the expandable tubular nfiember 240 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454.139. attorney dodcet no. 25791.3.02. filed on 
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12W1999. which daimed the benefit of the filing date of U.S. provisionai patent 
application no. 6W111,283, attorney docket no. 2S791.3« filed on 'l 2/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791,7.02. filed 
on 2/23/2000. which daimed the benefit of the fifing date of U.S. provisional 
appllcatkxi no. 60/121.702. filed on 2/2S/1999; (3) U.S. ulillty patent appRcalton 
serial no. 09/502.350, attorney docket no, 25791.8.02. filed.pn 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisk)nal appncatkm tio. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provistonal applicatkm no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S! provisfonal patent applk:ation no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent applicatkm no. 09/523,460, attorney dodtet 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provistonal application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
whfch claimed the. benefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney dodcet no. 25701.12. filed on 2«6/1999 and U.S. provisional 
appOcatton no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511.941. attorney docket no. 25791,16.02, filed on 
2C4/20pO. whtoh daimed the benefit of the filing dale of U.S. provistonal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2G6/1999; (9) U.S. utility patent 
appOcatton no. 09/588.946. attorney dodtet no. 25791.17.02. filed on June 7. 2000. 
whid> (palmed the benefit of the filing data of U.S. pn>vistonal patent applteatton 
serial no. 60/137.998, attorney dodtet na 25791.17, ffled on 8/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney dodcet na 26791.23.02. filed on 
4/26/2000. whtoh daimed the benefit of the filing date of U.S, provistonal applicatton 
no. 60/131,106. attorney docket no. 25701.23. filed on 4^6/1999; (11) U.S. 
provistonal applicatton no. 60/146,203, attorney dodcet no. 25791.K. filed on 
.7/29/1999; (12) U.S. provistonal applicatton no. 60/143,039. attorney docket no. 
25791.26. fited on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applteatton no, 60/159,039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonal. patent application no. 60/159.033. attomey docket no. 25791.37. 
fited on 10/12/1999; and (16) U.S. provistonal patent applicatton no. 60/165.228. 
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attorney docket no. 2S7ei.39. filed on 11/12/1999. the disclosures of Which are 
incorporated herein by reference. 

The upper sealing memt)ere 245 are coupled to the outer surface of the 
upper portion 275 of the expandable tubular member 240. The upper seaHng 
members 245 are preferably adapted to engage and fluididy seal the interfece 
between the radially expanded expandable tubular member 240 arid the wellbbre. 
cashg 200. In a preferred embodiment, the apparatus 215 includes a plurality of 
upper sealing members 245. 

The lower sealing members 250 are coupled to the outer surface of the 
upper portion 275 of the expandable tubular member 240, The lower sealing 
members 250 are preferably adapted to engage and fiuidlciy seal the inteifece 
between the radially expanded expandable tubular member 240 and the open 
weObore section 205. In a preferred embodiment^ the apparatus 215 indijdes a 
plurality of lower sealing members 250. 

The flwdble coupling el»nent 255 is coupled to the lower portion 265 of the 
expandable tubular member 240. The fljBxiUe coupHng element 255 is preferably 
adapted to radially expanded by the jsnchoring device 235 Into engagement within 
the walls of the open hole weHbore section 205. In this, manner, the lower portion 
265 of the expandable tubular member 240 is coupled to the walls of the open hole 
weDbore section 205. In a prefiBned embodiment, the fiexit)le coupling element 2i55 
b a slotted tubular nwmber. In a preierred embodiment, the flexible coupling 
element 2K Includes one or more hook elements for engaging the wans of the open 
hole welttxMesectkm 205. . ^ 

As illustrated in FIG. 2a, the apparatus ^15 is preferab^ positioned with the 
expandable tubular member 240 positioned In overlapping reiatkxt with a portion of 
the wellbore casing 200. In this manner, the radially expanded tubular member 240 
is doupled to the lower portion of ttie wellbore casing 200. In a preferred 
embodiment, the upper waling members 245 are (wsittoned in opposing relation to 
the tower portton of the wellbore casing 200 and the lower sealing membere 250 are 
posittoned in opposing relatkm to the walls of the open hole wellbore sedfon 205. In 
this manner, the interfece between the radially expanded tubular member 240 and 
the wellbore casing 200 and Open hole wellbore section 206 is optimally fluktidy 
sealed. 

As illustrated In FIG. 2b, the apparatus 215 Is then anchored to the open 
hole wellbore section 205 using the anchor^ device 235. in a preferred 
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embodiment, the anchoring device 235 is pressurized and the expandable element 
260 is radially extended from the anchoring device 235 causing the flexible coupling 
element 255 to radially expand into intiinate contact with the vraiis of the open hole 
weflbore section 205. in this manner, the iovver section 265 of the expandable 
tubular member 240 is removaUy coupled to the v«ils of the open hole wellbore 
section 205. 

In an alternative embodiment, a compressible cement an&or epoxy is then 
injected into the annular space between the unexpended portidn of the tubular 
nwmber 240 and the wallbore casing 100 andtor the open hole weObore section 
205. The compressibie cement and/or epoxy is then pbmUtted to at least partiaUy 
cure prior to the initiation of Itie radial expansion process. In this manner, an 
anhular structural support and fluldic seal is provided around the tubular member 
240. 

As Illustrated In FIG. 2c the expansion cone 230 is then axially displaced by 
applying an axial force to the second support member 225. in a preferred 
embodiment, the axial displaoement of the expansion cone 230 radially expands the 
expandable tubular member 240 Into intimate contact with the walls of the open hole 
weilboreseclipn2b5. . 

In an altemative embodiment, as fflustrated in FIG. 2d. the axial 
displaoement of the expansion cone 230 is enhanced by injecting a pressurized 
fluldic material into the annular space between the first support member 220 and the 
•eoond support member 225. In this manner, an upward axial force is applied to the 
lower annular face of the expansion cone 230 using the pr^urized fluidic matoriai. 
In this manner, a temporary need tor lnereased axial force during the radial 
!5 expansion process can be easily satisfied. 

As aiustrated In FIGS. 2e and 2f. after the expandable tubular member 240 
has been radially expanded by the axial displacement of the expansion cone 230. ' 
the first support member 220 and the anchoring device 235 are pieferabiy removed 
from expandable tubular member 240 by dei>res8urizing the anchoring device 235 
and then lifting the first supportmember 220 and anchoring device 235 from the 
wellbore casing 200 and the open hole welibore section 205. 

Referring to FIGS. 3a. 3b. 3c, and 3d. an altemative embodiment of a 
method and apparatus for coupling an expandable tubular member to a preexisting 
stoicture wHI be described. Refening to Fig. 3a. a wallbore casing 300 is positioned 
within a subterranean fbmMtion 305. The weObore casing 300 may be positioned in 
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any orientation from the vertical cDrecUon to the horizontal direcfion. The welllwre 
casing 300 further irtdudes one or more openings 310 that may have been the result 
of unintentionat damage to the weOboiB liasing 300, or due to a prior perforation or 
fracturing operation performed upon the surrounding sid)tenanean formation 305. 
As will be recognized by persons, having ordlnaiy sidii in the art. the openings 310 
can adversely affect the subsequent operation and use of the weUbore casing 300 
unless they ate sealed off. 

In a preferred embodiment, an apparatus 315 is utilized to seal off the 
operiings 310 in the wellbore casing 300. litore generally, the apparatus 315 is 
preferably utilized to lorn or repair wellbore casings, pipelines, or stnjctural 
supports. 

The apparatus 31 5 preferably includes a support member 320, an expansion 
cone 32S, an mchoring device 330, an expandable tubular member 335, and one or 
more sealing members 340. . 

The support member 320 is preferably adapted to be coupled to a surface 
location. The support member 320 is further coupled to the expansion cone 325 
and the anchoring device 330. The support member 320 is preferably adapted to 
convey pressurized fiuidic matortads ahd^ electrical current and/or oommunicatton 
signals from a sifffeoe locsrtion to the anchoring device 330. The support member 
320 may, for example, be convenfonal commercially available slick wire, braided 
wire, ceded tubing, or drilling stoci( material. 

The expansion cone 325 is coupled to the support member 320. The 
expansion cone 325 is preferably CKlapted to radially expand the expandable tubular 
member 335 the expansion cone 325 is axially displaced relative to the 
expandable tobular member 335. In a preferred embodiment, the expansion cone 
325 is provided substantially as disclosed in one or more of the following: (1) U.S. 
utility patent application serial no. 09/454,139, attorney dod^et no. 25791.3.02, filed 
on 12/3/1999. which claimed the benefit of the filing diate of U.S. provisional patent 
application no. 60/111.293» attorney docket ho. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appiicatkm s#rial no. 09/510,913, attorney docket no. 25791.7.02, filed 
m 2/23/2000, whteh claimed the benefit of the filing date of U.S. provisional 
appllcatton no. 60/121,702, filed on 2/25/1999; (3) U.S. utinty patent applicatkm 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of the filb^ date of U.S. provisional appUcatton no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
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attorney docKot no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the fiHng date of U.S. provisionai appHcation no. 60/108,558. attorney docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183.548. 
filed on 2/18/2000; (6) U.S. uUllty patent 8«>|>licatk)n no. 09/523.460. attorney docket 
5 no. 25791 .1 1 .02. filed on 3/10/2000. which daimed the iMnefit of the filing date of 
U.S. provisional applk»tion no. 60/124.042. filed on 3/11/1999; (jt) U.S. utiiity patent 
applicatfon no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the t>enefit of the filing dates of U.S. provisbnai appllcatkm no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. . provisional 
10 appHcation no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
a24/2000. whfch daimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applicatkm no. 09/588.946. attorney docket no. 25791 .17.02. filed on June 7. 2000, 
15 which daimed the benefit of the filing date of U.S. provisional patent application 
seriial no. 60/1^7.998. attorney docket no. 26791.17. filed on 6/7/1999; (10) U.S. 
utiiity patent applteatton no. 09^59.122. attorney dod(et no. 25791.23.02. filed on 
AI2SI2000, whteh dabned the benefit of «he filing date of U.8. provistonal appiicaUon 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
20 provistonal appHcatton no. 60/146.203. attorney docket no. 25791.25. filed on 
7C9/1999; (12) U.S. provistonal appitoattoh no. 60«43.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonai patent applteaUon serial na 
60/162.671. attorney docket no. 25701.27. filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
25 U.S. provisidnal patent application no. . 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent appiteation no, 60/165.228. 
attorney docket rw. 25791.39. filed on 11/12/1999, the disdosuiBS of whfeh are 
incorporated herein by reference. 

The anchoring device 330 is coupled to the support member 320 and the 
expanston cone 325. The anchoring device 335 is preferably adapted to cpntrollably 

coupled to the expandable tubular member 335 to me wellbore casing 300. In this 
manner, ttie anchoring devtoe 330 preferably controllably anchors the expandable 
tubular member 335 to ttte vireilbore casing 300 to fadlitete the radial expanston of 
the expandabte tubular member 335 by ttie axial displacement of ttxa expansion 
cone 325. In a preferred embodiment; ttie anchoring device 330 iridudes one or 
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more expandable, elements 345 that are adapted to oonfrdlably extend from the 
body of the anchoring devide 330 to radially dlsplaoe corresponding engagement 
elements 350 provided In the expandable tubular member 335. In a preferred 
errdxxllment, the radial displacement of the engagement elements 350 couples the 
expandable tubular member 335 to Ihe wellbore casing 300. In a preferred 
embodiment the expandable elements 345 are pistons that are acttated using 
fluidic pressure. In a preferred embodiment, the anchoring device 330 is any one of 
the hydraulicaiiy actuated anchoring devices commercially available from Halliburton 
Energy Sen/ices or Baker-Hughes. 

In an altemative embodiment, the expandable elements 345 are expbsive 
devices that controllably generate a radially directed explosive force for radially 
displacing the engagement elements 350. In a prefened embodiment, the explosive 
expandable elements 345 are shaped explosive charges oommerdalty available 
ftom Halliburton Energy Services. 

The expandable tubular member 335 is removably coupled to the expansion 
cone 325. In a preferred embodiment, the expandable tubular member 335 Includes 
one or more engagement devices 350 that are adapted to be radially displaced by 
the anchoring device 330 Into engagement with the walls of the wellbore casing 300. 
In this nianner, the expandable tubular .member 335 is coupled to the wellbore 
casing 300. In a preferred enibodiment. the engagemerit devices 350 include teeth 
for biSng into the surface of the wellbore casing 100. 

In a preferred embodiment, the expandable tubular member 335 further 
includes a lower section 355, an intermediate section 360. and an upper section 
365. In a prefenred embodiment the lower secbon 355 includes the engagement 
device 350 in order to provide anchoring at an end portion of the expandable tubular 
number 335. In a preferred embodiment the wall thickriess of the tower and 
intermediate sections, 355 and 360, are less than the wall thickness of the upper 
section 365 in order to optimally couple the radially expanded portion of the 
expandable tobutar member 335 to the wellbore casing 300. 

In a preferred embodiment, the expandable tobular memt>er 335 is furttier 
provkled substantially as disctosed in one or more of the following: (1) U.S. utility 
patent applicatton serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the fSing date, of U.S. provteional patent 
applicatton no. «0/1 11.293. attorney docket no. 25791.3. fRed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
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on 2/2312000, which daimed the benefit of the filing date of U.S. provisionai 
application no. 60/121.702. filed on 2«5rt999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket ho. 25791.8.02. filed on 2/100000. which 
claimed the bemm of the filing date of U.S. provisional application no. 60/1 10,611. 
5 attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9102. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional applicatton no. 60/108,558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent applicatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent W>plicatk)n no. 09/523.460. attomey docket 

10 no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provistemal applicatton no. 60/124,042. filed on 3/1 1/1999; (7) U.S. litillty patent 
applicatton no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
whjch claimed the t)enefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 

15 appncafion no. 60/154,047, attorney docket no. 25791 .29, filed on 9/16/1999; (8) 
U.S. utniiy applicatton no; 09/511,941. attonwy docket no. 25791.16.02. filed on 
2«4«00d. which claimed the benefit of the filing date of U.S. provistonal serial na 
60/121,907, attorney docket no. 25701.16, filed on 2/26/1999; (9) U.S. ufility patent 
appncafion no. 00/588.946, attorney docket no. 25791.17.02, filed on June 7, 2000, 

20 whtoh claimed the benefit of the filing date of U.S. provisional patent applteatton 
serial no. 60/137,998, attoiTiey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
uUlity patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 

4/26/2000. which claimed the benefit of the filing date of U.S.provistorialaw^^ 

no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/199* (11) U.S.. 
25 provisional appltoation no, 60/146,203. attorney docket no. 25791.25. filed on 

7/29/1999; (12) U.S. provisional application no. 60/143.039, attorney docket no. 

25791.26, filed on 7/9/1999; (13) U.S. provistonal patent appOcatton serial no. 

60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 

applicatton no. 60/159,039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 
30 U.S. provistonal patent applicatton no. 60/159.033. attorney docket no. 25791.37. 

fited on 10/12/1999;:' arwl (16) U.S. provisional patent appDcatlon no. 60/165.228! 

attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of virhich are 

incorporated herein by reference. 

The sealing members 340 are coupted to the outer surface of the upper 
35 portton 365 of the expandable tubular member 335. The sealing membere 340 are 
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preferably adapted to engage and flutdidy seal the interface twtween the radially 
expanded expandable tubular member 335 and the wellbore casing 300. In a - 
prefened embodiment, the apparatus 315 include a plurality of sealing members 
340. In a preferred ernbodiment, the sealing members 340 surround and isolata the 
opening 310. 

As iHustrated in FIG. 3a. the apparatus 315 is preferably positioned within the 
wellbore casing 300 with the expandable tubular member 335 positioned in 
opposing relation to the opening 310. In a preferred embodiment, the apparatus 
315 Indudes a plurality of sealing members 340 that are petitioned above and 
below the opening 310. In this manner, the radial expansion of the expandable 
tubujar member 335 optimally fluididy isolates the opening 310. 

As illustrated in FIG. 3b. the expandable tubular member 335 of the 
apparatus 315 Is then anchored to the wellbore casing 300 using the anchoring 
device 330. In a prefBrred embodiment, the anchoring device 330 Is pressurcEed 
and the expandable element 345 is extended from the anchoring device 330 and 
radially displaces the cwresponding engagement elements 350 of the expandable 
tubular member 335 into intimate contact with the weHboie casing 300. In this 
manner, the lower section 355 of the expandable tubular member 335 is coupled to 
the weflbore casir^ 300. 

In an alternatlye embodiment, a coinpressible cement, and/or epo)^ is tten 
injected into IN annular space between the unexpended portion of the tubular 
meiTd)er 335 and the wtilborB casing 300. The compressible cement and/br epoxy 
is then pemiitted to at least partiaHy cure prior to the Initlatton of the radial expansion 
process. In this manner, an annular stmctural support and fluidic seal is provided 
around the tubi^r member 335. 

As illustrated in FIG. 3c, the artchoring device 330 is then deactivated and 
the expansion cone 325 is axially displaced by applying an axial force to the support 
member 320. In a prefwred embodiment, the deadOvatioh of the anchoring device 
330 causes the expandable elements 345 to radially retract into the anchoring 
device 330. Alternatively, the expandable elements 345 are resiliently coupled to 
the anchwing device 330. In this manner, the expandable elements 345 retract 
automatically upon the deactivation of the anchoring device 330. In a prefened 
emlMdlment. the axial displacement of the ex(»nsion cone 325 radiaily expands ttie 
expandabte tubular nienter 335 into intimate contact with the walls of the wellbWB 
casbigSOO. 

35- 



As Ulustraled in RG. 3d, after the expandable tubular member 335 has been 
radially expanded by the axial displacement of the expansion cone 335. the support 
member 320. expansion cone 325. and the anchorfng device 330" are preferably 
removed from the expanded expandable tubuiar member 335. 

In a preferred embodlitient, the opening 310 In the weDbore casing 300 is 
sealed off by the radially expanded tubuiar member 335.. In this manner, repaira to 
the wellbore casing 300 are optimally provided. 1^ generally, the apparatus 315 
is used b repair or form weilbore casings, pipelines, and structural supports. 

Referring to FIG. 4. an embodiirwnt of a system 400 for applying an axial 
force to the expansion cones 1 30, 230, and 325 includes a lifting device 405, a firet 
support merriber 410, a shock absort}er 415, and a second support member 420. In 
a prefened embodiment, the system 400 is adapted to minirriize the transfer of 
shock loads, created during the completfon of the radial expansion of tubular 
membere by the expanston cones 130. 230, and 325. to the lifting devkse 405. In 
this manner, the radial exp^snn of tubular membere by the expansion cones 130, 
230 and 325 Is provkJed in an optimaiiy safe manner. 

The lifting devtoe 405 Is supported at a surface kxation and is coupled to the 
first support member 410. The iifting device 405 may comprise any number of 
conventtonal commerdaily available lifting devices suitable for manipulating tubular 
membere vvlthin a weBbore. 

The first support member 410 is coupled to the lifting devtee 406 and the 
shock ab8ort>er 415. The first support member 410 may comprise any number of 
conventfonal commercially available support membere such as, for example, colled 
tubing, a drill string, a wireline, braided vWrs. or a sDck line. 

The shock absort)er 415 is coupled to the first support member 410 and the 
second support member 420. The shock absort>er 415 is preferably adapted to 
absorb shock loads transmitted, from the second support member 420. The shock 
absortw 415 may be any number of conventional oommerdally available shock 
at>8ort)ere. 

The second support mernber 420 Is coupled to the shock absort)er 415. The 
second support member 420 is further preferably adapted to be coupled to one or 
jnore of ttie expanskm cones 130, 230 and 325. 

In a pn^erted embodiment, during operation of the system 400. the iifting 
devfce applies an axial force to one of the expansion cones 130. 230 and 325 in 
order to radially expand tubular membeiB. In a preferred embodiment, upon the 
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oonrH)letion of thci radial expansion process, when the expansion cones 130; 230 . 
and 325. exit the radially expsinded tubular members, the sudden shock loads 
generated are absorbed, or at least minimized, by the shock absorber 415. In this 
manner, the radial expansion of tubular menibm by pulling the expansion cones 
5 130, 230 and 325 using the lifting device 405 is provMed in an optimally safe 
manner. 

Refening to FIG. 5, an embodiment of a coupling isystem 500 for use in the 
expandable tubular rnembers 140, 240, and 335 will now be described. In a 
prefenred embodiment, ttie system 500 includes an upper ring 505, a seallr^ 

10 element 510, and a tower ring 515. In a preferred embodiment, the upper ring 505, 
the sealing element 510, and the lower ring 515 are provMed on the outer surfaces 
of the expandable tubular members 140^ 240, and 335. In this manner, when the 
expandable tubular members 140, 240 and 335 are radially expanded, the upper 
ring 505. the sealing element 510, and the bwer ring 515 engage the interior 

15 surfece of the preexisting stmcture that the expandable tubular members 140, 240 
and 335 are coupled to. in a prefenred embodiment, the upper arid tower rings, 505 
and 515, penetrate the interior surfece of the preexisting stmcture that the 
expandable tubular members 140, 240 and 335 are couptaid to in order to optimally 
anchor the tubular members 140. 240 and 335 to the preexisting structure. In a 

20 preferred embodiment the sealing element 510 Is compressed into contact with the 
interior surbce of the preexisting stmcture that the expandable tubular members 
140, 240 and 335 are coupled to in order to optimally fluMlciy seal the Interfece 
between the tubular members 140, 240 and 335 and the preexteting stmcture. 

In a prefenred embodiment, the upper and lovyer rings, 505 and 515, extend 

25 from the outer surfaces of the tubular members 140, 240 and 335 by a distance of 
about 1^ to >4 inches. In a pwefenred embodiment, the upper and lower rings, 505 
and 515, extend about 1/8- from the outer surfaces of the tubular members 140, 
240, and 335 in order to optimally engage the preexisting stmcture. 

In a preferred embodiment the sealing element 510 extends from the outer 

30 surfaces of the tubular members 140, 240 and 335 by a distance substentialty equal 
to the extenston 'Of. the upper arid kiwer rings, 505 and 515, above the outer 
surfaces of the tubular members 140, 240 and 335. In a preferred embodiment the 
sealing element 510 is fet)ricated from rubber in order to optimally fluldiciy seal and 
engage the preexisting stmcture. 
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In a preferred embodiment, the tubular members 140. 240 and 335 include a 
plurality of the coupling systems SpO. in 9 preferred embodiment, the coupling 
systems 500 are provided on the lower, intermediate, and upper portions of the 
tubular members 140. 240. and 335. 

Referring now to FIG. 6, a preferred embodbnent of ah expandable tubular 
member 600 for use In the apparatus 115. 215 and 315 will be described. The 
tubular member 600 preferably includes a lower portion 605, an intermediate portion 
610. and an upper portion 615. 

The lower portion 605 is coupled to the intennediate portion 610. In a 
preferred embodiment, the lower portion 605 is further adapted to mate with the 
anchoring devices 1 35. 235. and 330. in a preferred embodiment, the lower portion 
605 ftirther preferably includes one or mora slotted portions 620 for fedlitating the 
radial expansion of the lower portion 605 by the anchoring devices 135. 235, and 
330. In this manner, the lower portion 605 of the tubular member 600 is preferably 
15 radially expanded by the anchoring devices 135. 235, and 330.into contact with the 
preexisting stmcture. Furthemwre. in this manner, the lower portion 605 of the 
tubular member 800 Is anchored to the preexisting structure prior to the initiation of 
the radial expand process. 

The intermediate portion 610 is coupled to the lower portiori 605 and the 
20 upper poriiori 815. In a preferred embodiment, the wall thicknessM of the lower and 
inlermediata portions. 605 and 810. are less than the. wall thickness of the upper 
portion 615 in order I0 tacaitats the radial expansion of the tubular member 600. In 
a prefenad embodiment, the lower and intermediate portions, 605 and 810. are 
IJrsexparided to nriate with tfte exparision erne. 

Referring to FIG. 7, a preferred embodiment of an expandable tubular 
member 700 for use In the apparatus 115. 215 and 315 wiH be described. In a 
preferred embodiment, the tububr rhember 700 mihimlZBs the shock toads created 
upon the comptetion of the radial expansbn process. In a preferred embodiment, 
the tubular member 700 Includes a lower portion 705. a kjwer transitionary portion 
710. an intennediate portran 715. an upper transitionary portion 720, an upper 
portfon 725. and a sealing element 730. 

The kwver portion 705 Is coupled to the lower transittonary portion 710. The 
lower portion 705 Is preferably adapted to mate with the expansion cone and the 
anchoring devtoe. 
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The lower transHionary portion 710 is coupled to the lower portion 70S and 
the intermedtate portion 715. In a preferred emtxxltment. the lower transitionary 
portion 710 is adapted to mate with the expansion cone, in a prefened 
embodintent, the wall thicknesses of the lower , portton 705 and the lower 

5 transftbnary portion 710 are less than the wall thicknesses of the intennediate 
portton 715, the upper transitionary portion 720 and the upper portion 725 in order to 
optimally facilitate the radial expansion process. 

The intermediate portion 71 5 is coupled to the lower transitionary portion 71 0 
and the upper transittonary portion 720. |n a preferred err^xxliment, the outside 

10 diameter of the intennediate portion 715 is less than the wall thtoknesses of the 
bwer portton 705 and the uM)er portion 725. 

The upper transitionary portion 720 is coupled to the Intennediate portion 
715 and the upper portton 725. 

The upper portton 725 is coupled to the upper transitionary portton 720. 

15 The sealing element 730 Is coupled to the outskle surface of the 

Intermediate portton 715. In a prefened emt>odiment^ the outskie diameter of the 
seaBng element 730 Is less than or equal to the outside diameter of the tower portion 
705 and the upper portion 725 in order to optimally protect the sealing element 703 
during placement of the tubular member 700 within the preexisting structure. 

20 In a preferred embodiment, during the radial expansioh of the tubular 

. member 700 using the apparatus 115, 215 and 315, the preexpanston of the upi^r 
transitionary portton 720 and the upper portton 725 reduces the shock toads typically 
created during the end portion of the radial expanston process. In this manner, the 
radial expansion process is optimally provkled in a safe manner. FurthemfK)re, 

25 because the sealing element 730 is preferably recessed betow Uie surfaces of the 
tower portion 705 and flie upper portion 725. tiie sealing element 730 is optimally 
protected from daniage durinQ tiite placement of the tutHJiar member 700 within the 
preexisting structure. 

Referring to FIG. 8, a preferred embodiment of an expandable tubular 

30 meinber 800 for use in tiie apparatus 115, 215 and 315 will be described. The 
tubular member 800 preferably includes a tower portion 805, an intennediate portion 
8t0, and an upper portton 815. 

The tower portton 805 is coupled to the intermediate portion 810. In a 
preferred embodiment. 0ie lower portion 805 is further adapted to mate with the 

35 expanston cones 130. 230, 325 and ttie anchoring devices 135, 235, and 330. 
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The intermediate portion 810 is coupled to the lower portloh 805 arid the 
upper portion 81 5. In a preferred embodiment, the wall thicknessest>f the lower and 
intemnediate portions, 805 and 810. are less than the wall thickness of the upper 
portion 815 In order to facilitate the radial expansion of the tubular member 800. In 
5 a prefenBd embodiment, the lower and intermediate portions. 805 and 810. are 
preexpanded to nrtate with the expansion cone. 

The upper portion 815 is coupled to the Intemnediate portion 810. In a 
prefwred embodiment, the upper portion 815 further preferably includes one or 
more slotted portions 820 for fdcilitatlng the radial expansion of the upper portion 
10 815 by the expansion cones 130. 230. and 325. In this manner, the upper portion 
8t5 of the tubular member 800 is preferably radially expanded by thd expansion 
cones 130. 230, and 325 with minimal shock loads when the expansnn cones 130. 
230 and 325 extt the expandable tubular member 800. 

Referring to FIG. 9, a preferred embodiment of a method of applying an axial 
15 force to the expansion cones 130. 230. and 325 will now be described, in a 
preferred embodiment, the axial displacement of the expansion cones 130. 230. and 
325 during the radial expartsfon process Is provided by applying an axial force to the 
expansfon oones 130. 230i and 325. In a preferred embodiment, the axial force 
provided includes the application of a substantially constant axial force for some 
20 time periods and the appHcatkm of indreased axial fbrte for other «me periods In 
order to optimally fedlltate ttie radial expanston process by minimizing the elfects of 
fHctton. In a preferred embodiment, the appUcation of the increased axial force is 
provided on a periodic basis In order to optimally provMe a variable contact ana 
between the expanston cone and the tubular mamber being expanded. In an 
25 alternative embodiment the application of the Increased axial force is provkied on a 
random basis In order to opttnwlly provide a variabto contact area between the 
. expanston cone and the tubular member being expanded. In a preferred 
embodiment, the duly cycle of the applicatfon of constant and increased axial forces 
ranges from about 90/10 % to 60/40 % in order to optimally radially' expand the 
30 tubular members. In a preferred embodiment, the ratio of the increased axial force 
to the substantially constartt axial force ranges from about 1.5 to 1 to about 4 to 1 1n 
Older to optimally provkJe a variable contact area between the expansion cone and 
the tubular member tMing expanded, promote more even wear of the expansion 
cone, md deari debris from the ej^ansion cone surfece. 
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Referring to FIGS. iOa to 10i, an embodiment of an apparatus and method 
for forming a ^wellborB casing will now be described. As illustrated in FIG. 10a. a 
welibore casing lOOO and an open hole wellbore section 1005 are provided In a 
subterranean formation 1010. The wellbors casing 1000 and open hole weHbore 
5 section 1005 may be orientated at any orientation ranging from the vertical to the 
horizontal. In a preferred embodiment, a new section of wellbors casing is formed in 
the open hole wellbore section 1005 using an apparatus 1015. More generally, the 
apparatus 1015 is utilized to fbmn or repair wellbore casings, pipelines^ or.stnjctural 
supports. 

10 The apparatus 1015 preferably includes a first support member 1020, a 

second support member 1025, an expansion cone 1030, an anchoring device 1035. 
an expandable tubular member 1040, one or more upper sealing members 1045. 
<x\e or more lower sealing members 1050, and a flexibfe coupling etoment 1055. 

The first support member 1020 is preferably adapted to be coupled to a 

IS sucface location.- The first support member 1020 is further coupled to the anchoring 
device 1035. The first support member 1020 is preferably adapted to . convey 
pressurized fluidic materials and/or electrical current and/or commurrication signals 
from a surface location to the anchoring device 1035. The first support member 
1020 may, for example, |)e conventional commercially availabte slide wire, braided 

20 wire, coiled tubing, or drilling stock material. 

The second supped member 1025 is preferably adapted to be coupled to a 
surface locatioa The second support member 1025 is further coupled to the 
expansion cone 1030. The second support member 1025 is preferably adapted to 
pemoit the expansion icone 1030 to be axtaiiy displaced relative to the first support 

25 mentber 1020. The second support rifiember 1025 nray, for example, be 
conventional commercfeily available slide virire. braided wire, coiled tubing, or drilling 
stodc material. 

In an alternative embodiment, the support member 10^ is telescopically 
coupled to the support member 1025, and the support member 1025 is coupled to a. 
30 surface support rifiember. 

The expansion cone 1030 is coupled to the second support member 1025. 
The expansion cone 1030 is preferably adapted to radially expand the e)q>andable 
tubular member 1 040 when the expansion pone 1 030 is. axlally displaced relative to 
the expmdabfe tubular member 1040. In a preferred embodiment, the expansion 
35 cone 1030 is provided substantially as disdosed in one or more of the foltowing: (1) 



U.S. ufilHy patent application serial no. 09/464,139. attorney docket no. 25791.3.02. 
filed on 12^1999. which claimed the l)eneffi of the filing date of U.S. provisional 
patent applicatton no. 60/111.293. attorney dodcet no. 25791.3. filed on 12/7/1998; 
(2) U.S. utility patent application serial no. 09/510.913. attorney docket no. 
5 25791.7.02. filed on 2/23/2000. which claimed the bentifH of the filing date of U.S. 
Pfuvistonal application no. 60/121.702. filed on 2/25/1999; (3) U S. utitty patent 
appUcatlon serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 
2/10/2000, which claimed the twnefit of the filing date of U.S. provisional application 
no. 60/119,611. attorney docket no. 25791.8; (4) U.S. utility patent appUcatlon serial 
10 no. 09/440,338, attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed 
the benefit of the filing date of U.S. provistonal aw)licattoh no. 60/108.558, attorney 
docket no. 25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 
60/183.546. filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. 
attorney jdocket no. 25791 .1 1 .02. filed on 3/1 0/2000, which claimed the benefit of 
15 the filing date of U.S. provistonal application no. 60/124,042. filed on 3/11/1999; (7) 
U.iS. utility patent applteatk^ no. 09/512,895. attorney docket no. 25791.12.02. filed 
on 2/24/2000. which claimed the benefit of the filing dates of U.S. provisional 
applteatlon no. 60/121,841, attorney docket no. 25791. tt, filed on 2/26/1999 and 
U.S. provisional appltoafion no. 60/154,047, alttomey docket no. 2S791.29< filed on 
20 9/16/1999; (8) M.S. utility appllcatton no. 09/511,941. attorney docket no. 
25791 .16.02. filed on 2/24/2000, whjch claimed the benefit of the filing date of U.S. 
prowlsional serial no. 60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; 
(9) U.S. utHlty patent applteafion no. 09/588.946. attorney docket no. 25791.17.02, 
filed on June 7, 2000, which claimed ihe benefit of the filjhg date of U.S. (Movisional 
patent appltoatton serial no. 60/137.998. attorney docket no. 25791.17. filed on 
6/7/1999; (10) U.S. utility patent application no. 09/559.122. attom^ docket no. 
25791.23.02. filed on 4/26/2000. virfiich claimed the iJienefit of the filing date of U.S. 
provistonal applicatton no. 60/131.106. attorney docket no. 25791.23. filed on 
4/26/1999; (11) U.S. provisional application no. 60/146.203. attorney docket no. 
25791.25. filed on 7/29/1999; (12) U.S. provisional applicatton no. 60/143,039. 
attorney docket no. 2579126, filed on 7/9/1999; (13) U.S. provisional patent 
appGcatton serial no. 60/162,671. attorney docket no. 25791,27, flted on 11/1/1999; 
(14) U.S. provisional applicatton no. 60/159,039, attorney docket no. 25791.36, filed 
on 10/12,1999; (15) U.S. provisiona; patent applicafion no. 60/159.033. attorney 
docket no. 25791.37, fited on 10/12/1999; and (16) U-S. provistonal patent 
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application no. 60/165^8. attorney docket no. 25791.39, filed on 11/12/1999. the 
disclosures of which are Incorporated herein by reference. 

The anchoring de\^ 1035 is coupled to the first support memt>er 1020. 
The anchoring device 1035 is preferably adapted to be controllably coupled to the 
expandable tubular member 1040 and the open hole wellbore section 1005. In this 
manner, the anchorir^ device 1035 preferably controllably anchors the expandable 
tubular member 1040 to the open hole wellbore sectioh 1005 to ^cHltate the radial 
expansion of the expandable tubular member 1040 by the axial displacement of the 
expansion cone 1030. 

In a prefened embodiment, the anchoring device 1035 Iridudes one or more 
expandable elements 1060 that are adapted to controllably extend from the body of 
the anchoring device 1035 to engage both the flexible coupling etement 1055 and 
the open hole wellbore section. 1005. In a preferred embodiment, the expandable 
elements 1060 are actuated using fluldic pressure; 

In a preferred embodiment, the anchoring device 1035 further includes a 
fluid passage 1036 adapted to receive a ball plug or other similar valving element 
In ttUs manrier, fluidic materials can be exhausted from the anchoring device 1035 
and the fluid passage 1036 can be controllably plugged. In a preferred embodiment, 
the anchoring device 1035 is any one of the hydreuljcally actuated packere 
commercially available from Halliburton Energy Services or Baker-Hughes, modified 
in accordance wKh the teachings of the present disctosure. 

In a preferred embodiment, the anchoring deuces 135, 235, and 330 are 
ateo nxxlified to inciudes a fluid passage that can be controllabty plugged In Order to 
pemilt fluMIc materials to be exhausted from the anchc^ng devices 135, 235, and 
330. 

The expandable tubular member 1040 is removably coupled to the 
expanston cone 1030. The expandable tubular member 1040 is further preferably 
coupled to the flexible coupling element 1055. 

. Iri a preferred embodiment, the expandable tubular member 1040 further 
includes a lower section 1065, an intermediate section 1070, and an upper section 
1075. In a preferred embodinrient, the tow^ section 1065 is coupled to the flexible 
coupGng element 1055 In order to provkle anchoring at an end portion of the 
expmdable tubular member 1040. in a prefenred embodiment, the wall thickness of 
the kiwer and Intennediate secttons, 1065 and 1070, are less than the wall thtokness 
of the upper sectton 1075 in order to optirrially couple ttw.radially expanded portion 
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of the expandable tubular member 1040 to the yveUbwe casing 1000 and the open 
hole wellbore section 1005. 

In a preferred embodiment, the expandable Uibular member 1040 Is further 
provided substantially as disclosed in one or more of the foikMwing: (1) U.S. utility 
patent application serial no. 09/454,139, attorney docket ho. 25791.3.02, filed oh 
12/3/1999. which claimed the benefit of the filing date of U.S. provisionai patdnt 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utmty patent application serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23/2000. which daimed the benefit of the filing date of U.S. provisional 
applicatton no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent appiteation 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
daimed the benefit of the filing date of U.S. provistonal applicatton no; 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utinty patent applicatton serial no. 09/44a.338, 
attorney docket no. 25701 A02, filed on 11/15/1999, vvhich claimed the benefit of 
the filing date of U.S. provisional appiteatkm no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent applteatfon no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which daimed the benefit of the filing date of 
U.8. provisional applteation no. 60/124,042. filed on 31/1 1/1999; (7) U.S. utility patent 
application no. 09/512.805, attorney docket no. 25791.12.02. filed on 2/24/2000. 
which daimed the benefit of the filing dates of U.S. provisional applicatton no. 
60/121,841, attorney docket no. 25701.12. filed on 2/26/1999 and U.S. provjstonai 
appBcation no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121,007. attorney docket no. 25791.16, fltod on 2/28/1999; (9) UiS. utility patent 
applicatton no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisionai patent appltoatton 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.Sl. 
utility patent applicatton no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, whtoh claimed the benefit of the filing date of U.S. provistonal application 
no. 60/131.106. attorney docket no. ^701.23. filed on 4/26/1090; (11) U.S. 
provistonal appltoatton no. 60/146.203. attorney docket no. 25701.25, filed on 
7/20/1000; (12) U.S. provisionai appltoatton no. 60/143.030. attorney docket no. 
25701.26, filed on 7/0/1000; (13) U.S. provistonal patent applicatton serial' no. 
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60/162.671, attorney docket no. 25791^7, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provistonal patent application no. 60/159,033, attomjsy dodcet ho. 25791.37, 
filed on 10/12/1999; and (16) u:s. provisk)nal patent applicatk)n no. 60/165.228. 
5 attorney docket no. 25791.39, filed on 11/12^1999, 0ie disclosures of whteh are 
ktoorpbrated herein by refsrence. 

In a. preferred ernbodirnent, the expandable tubular member 1040 is further 
provMed in accordance with the teachings of embodiments Qf ex(»inctable tubular 
members described above arnl illustrated in FIGS. 5-8. 

10 The upper sealing members 1045 are coupled to ttie outer sur^K^e of the 

upper portion 1075 of the expandable tubular member 1040. The upper sealing 
members 1045 are (mfembly adapted to engage and fluididy seal the interface 
between the radially expanded expandable tutnjlar member 1040 and the wellbore 
casing 1000. In a preferred embodiment, the apparatus 1015 indudes a plurality of 

15 upper seaKr)g members 1(^. 

The lower sealing members 1050 are coupled to the ckiter surface of the 
upper portkm 1075 erf the expandable tubular memt)er 1040. The lower sealing 
members 1050 are pr^ierably adapted to engage and fluididy seal the interface 
between ttie radially expanded expandable tubular member 1040 iEuid the open 

20 wellbore section 1005. In a prefened Embodiment, ttie apparatus 1015 indudes a 
phjrality of tower sealing members 1050. 

The flexibie coupling element 1055 is coupled to ttie tower portion 1065 of 
ttie expandable tubular npeir^ 1040. The flexible coupling element 1055 is 
preferably adapted to radially expanded by ttie anchoring device 1035 into 

25 ehgagefnent wittiin ttie walls of ttie open hole wellbore section 1005. In ttiis 
manner, ttie tower porti(^ 1065 of ttie expandable tubular mmnber 1040 is coupled 
to the walls of ttie open hole wellbore section 1005. In a preferr^ embodiment, the 
flexibto coupling element 1055 is a slotted tubular member. In a preferred 
embodiment, the flexible coupling el^nent 1055 includes one or more hook 

30 elementsfbrmgagingttiewailsofttiis open hole wellbore section 1005. 

As illustrated in FIQ. 10a, ttie apparatus 1015 is preferably positioned with 
tile expandabte tubutor mernber .1040 positioned in overlapping relation witti a 
portton of ttie wellbore craing 1000. Jn ttite manner, the radially expanded tubular 
men^ier 1040 is ooupled to tt» lower portion of ttie wellbore casing 1000. In a 

35 preferred embodiment, ttie upper sealing members 1045 are pteitioned in exposing 
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felaUon to the lower portion of the mStiore casing 1000 and the lower sealing n 
membere 1050 are positioned in opposing relation to the walls of the open hole 
welll)ore secBon 1005. in this manner, the interface between the radially expanded n 
tubular member 1040 and the wellbore caslng^OOO and open hole weiibore section 
5 1005 Is (H>timallyfluidicly sealed. _^ 
As IHustreted in FIO. lOb, In a preferred embodiment, a quemdty of a non- 
hardenaUe fluldic material is then injected into and then out of the apparatus 1015. «, 
In a preferred embcKllment. the non4iardenable rnaterial is discharged from the 
apparatus 1015 using the vatveable flow passage 1065. The non^hardenabie fiuidlc - 

10 material may be any number of conventional commercially available flui^^ 
such as, for example, drilling mud. 

As illustrated in FIG. 10c in a preferred embodiment, a quantity of a "I 
hardenable fluldic sealing materiai is then injected Into and out of the apparatus 
1015. In a preferred embodlnwnt, the hardenable fluldic sealing material Is "I 

15 exhausted from the apparatus 1015 using the valveable flow passage 1065. In a 
preferiBd embodiment, the hardeneUe fluidic seaHng material is pennltted to 

completely fijl the annular space between the tubular member 1040 and the open 

hole weObore section 1005. The hardenable fluldic sealing material may be any "! 

number of conventibnai commercially availabid materials such as. for example, 

20 cement, sjag mix and/or epoxy resin. In this manner, a fluidic sealing annular -i 
element is provided around the radially expanded tubular member 1 040. 

As ilhistrated in FIG. lOd, In a prefened embodiment, another quanftty of a -» 
non-hardenable fluidic material is then Injected Into and out of the apparatus 1015. 
In a preferred embodiment, a ball plug or dart 1080, or other similar fluid passage 

25 bloddng device, is placed into the non-haidenable fluid material. In a prefened 
embodiment, the ball plug 1080 ttien seats in and seals off the valveable fluid 
pass^ 1065. In this manner, the anchoring device 1035 is then pressurized to 1 
anchor the tubular member 1040 to the open hole wellbore tecMon 1 005. 

In an alternative embodiment, the valveable fluid passage 1065 includes a 

30 remote or pressure activated valve for seajing off the valveable fluid passage 1 065. 

As Illustrated in FIG. lOe, in 6 preferred enrtfjodirnent, the apparatus 1015 Is 1 
then anchored to the open hole vi«Ilbore section 1005 uising the anchoring device 

1035. In a pretiBneden«)odiment, ttie anchoring device 1035 is pressurized and the ") 
expandable element 1060 is radially extended from the anchoring device 1035 
35 causing the flexible coupling eiprnent 1055 to radla^ expand into intimate contact n 
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with the wans of the open hole wellbore section 1005. In this manner, the lower 
section 1065 of the expandabie tutHJiar mernt)er 1040 is removatily coupled to the 
walls of the open hole welU>ore section 1005. 

As illustrated in FIG. lOf. the expansion cone 1030 is then axially displaced 
by applying an axial force to the second support member 1025. |n a preferred 
embodiment the axial displacement of the expansion cone 1030 radially expands 
the expandable tubular member 1040 into intimate contact with the walls of the open 
hole wellbore section 1005. 

In an attemative embodiment, as illustrated In FIG. lOg, the axial 
displacement of the expansion erne 1030 is enhanced by injecting a pressurized 
fluidic material into the annular space between the first support member 1020 and 
the second support member 1025. In this manner, an upward axial force Is applied 
to the lower annular face of the expansion cone 1030 using the pressuri^ fluidic 
material. In this manner, a temporary rteed for increased axial force during the 
radial expansion process can be easily satisfied. 

In a preferred embodirnent, the hardenable fluidk: sealing material Is then 
permitted to at least partial cure. 

As illustrated in RGS. lOh and 101, after the expandable tubular member 
1040 has been radlaliy expanded by the axial displacement of the expanston cone 
1030, the first support member i02D and the anchoring device 1035 are preferably 
removed from expandable tubular member 1040 by de-pressurizing the anchoring 
device 1035 and then lifUng the first support member 1020 and anchoring device 
1035 from the welibcm casing 1000 and the open hole wellbore section 1005. 

in a prefened embodiment, the resulting new section of weltbore casing 
includes the radially expanded tubular rnember 1040 and the outer annular layer of 
the cured fluidic sealing material. In this manner, a riew section of wellbore casing 
is optimally provided. More generally, the apparatus 1015 is used to form and/or 
repair wellbore casings, pipelines, end structural supports. 

Referring to FIGS. 11a to 11g, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Rg. 11a, a wellbore casing 1 100 is positioned 
within a subterranean fprrnatton 1 105. The wellbore casing 1 100 may be positioned 
in afiy orientation from the vertical direction to the horizontal dinsdion. The wellbore 
casing 1100 further includes one or more openings 1110 that may have been the 
result of unintentional darnage to the wellbore casing 1100. or due to a prior 
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perforation or fracturing operation panned upon ttie sunnounding subterranean 
fbmwtlon 1105. As will be recognized by persons having ordinary sidll in the art the 
openings 1110 can adversely affect the subsequent operation and use of the 
weUbore casing 1 1 00 unless they are sealed off . 

In a prefenBd embodiment, ^n apparatus 1115 is utiiized to seal off the 
openings 1 1 10 in the wellbore casing 1100. Mors generally/ the apparatus 1 1 15 is 
preferably utilized to form or repair welibore casings, pipelines, or structural 
supports. 

The apparatus 1115 pnsferably includes a first support member 1120, a 
second support member 1125, an expansion cone 1130, an anchoring device 1135, 
and expandable tubular nriember 1 140. and one w more sealing members 1 145. 

The first support member 1120 is preferably adapted to be coupled to a 
surface location. The first suppcrt member 1120 is further coupled to the anchoring 
deytoe 1135. The first support menr*er1120 is preferably adapted to convey 
pressurized fluidic materials and/or electrical curri^nt and/or communication signals 
from a surface location to the anchoring device 1135. The first support member 
1 120 preferably has a substantially hoBow annular cross sectional shape. The first 
support member 1120 may, for example, be fabricated from conventional 
commercially available slick wire, braided wire, colled tubing, or driiling stodc 
material. 

The second support member 1125 is preferably adapted to be coupled to a 
8«rfaoe location. The second support member 1125 is further coupled to the 
expansion cone 1 130. The second support memt>er 1 125 is pnsferably adapted to 
pennit the expansion cone 1 130 to be axially displaced relative to the first support 
member 1120. The second support monber 1125 may, for example, be 
convenHonal commercially available slide wine, braided wire, coiled tubing, or drilling 
stodc material. 

In a preferred embodiment, the first support mentber 1120 Is coupled to a 
surfece locatipn by a slip joint and/or sliding sleeve apparatus that is concentrically 
coupled to the second support member 1125. 

The expansion cone 1130 Is coupled to the second support member 1125. 
The expansion oone 1130 is preferably adapted to radially expand the expandable 
tubular member 1140 when the e)q>anston oone 1 1 30 is axially displaced relative to 
the expandable tubular member 1140. In a preferrMi embodiment the expansion 
cone 1 130 is provided substantially as disclosed in one w more of the following: (1 ) 
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U.S. utility patent application serial no. 09MS4.139, attorney dodtet no. 25791.3.02, 
filed on 12/3/1999, which claimed the benefit of the fiibig date of U.S. provisionai 
patent application no. 60/111,293. attorney docket no. 25791.3, filed on 12/7/1998; 
(2) U.S. utility patent applicatjpn serial no. 09^10.913, attorney dodcet no. 
25791.7.02. filed on 2/23/2000, which claimed the benm of the filing date of U.S. 
provisionai application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent 
application serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 
2/10/2000, which claimed the t>enefit of the filing date of U.S. provisional application . 
na 60/119,611, attorney docket no. 25791.8; (4) U.S. utility patent appllcatton serial 
no. 09/440,338, attorney docket no. 25791 .9.02. filed on 11/15/1999, which claimed 
the benefit of the filing date of U.S. provisional applteatk>n no. 60/108,558, attorney 
docket no. 25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 
60/183,546, filed on 2/18/2000; (6) U.S. utility patent applicatkm no. 09/523,460. 
attorney docket no. 25791.11.02. filed on 3/10/2000, which claimed the tienefit of 
the fiUng date of U.S. prDvisk>nai application no. 60/124.042, fiijed on 3/11/1999; (7) 
U.S. utiiity patent appflcatkm no. 09/512,895, attorney docket no. 25791.12.02. filed 
on 2/24/2000. which claimed the benefit of the filing dates of U.S. provistonal 
appication no. 6Q/121.841. . atiomey docket no. 25791.12. filed on 2/26/1999 and 
.U.S. pfoviskMial applicatkm no. 60/154,047, attorney docket no. 25791.29, filed on 
9/16/1999; (8) U.S; utiUty appllcalton no. 09/511,941; attomey docket no. 
25791.16.02. filed on 2/2A/2Q00, which daimsd this tienefit of the filing dale of U.S. 
provistonal serial no. 60/121.907. attorney docket no. 25791.16. filed oh 2/26/1999; 
(9) U.S. utility patent application no. 09/588.946. attomey docket no, 25791.17.02. 
filed on June 7. 2000, which claimed the benefit of the filing date of U.S. provisional 
patent applicatton serial no. 60/137.998. attomey docket no. 25791.17, filed on 
6/7/1999; (10) U.S. utility patent application no. 09/559,122, attomey docket no. 
25791.23.02, filed on 4/26/2000, which claimed the benefit of the filing date of U.S. 
provisional application no. 60/131,106. attomey docket no. 25791.23, filed on 
4/26/1999; (11) U.S. provisional application no. 60/146,203, attomey docket no. 
25791.25. filed on 7/29/1999; (12) U.S. provisional application no. 60/143,039, 
attorney docket no. 25791.26, filed on 7/9/1999; (13) U.S. provisional patent 
appOcation serial no. 60/162,671. attomey dodcetno. 25791.27. filed on 11/1/1999; 
(14) U.S. provisional application no. 60/159,039. attomey docket na 25791.36. filed 
on 10/12.199% (15) U:S. provtenhal patent appitoation no. 60/159,033. attomey 
docket no. 25791.37, fited on 10/12/1999; and (16) U.S. provistonal patent 
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applicatibn no. 60/165^, attorney docket no. 25^1.39. flied on 11/12^1999. the 
disdosures of whkii are incorporated herein t>y r^erence. 

The anchoring device 1135 is coupled to the first support rtiember 1120. 
The anchoring device 1135 is preferably adapted to be controUably coupled to the 
expandable tubular member 1 140 and the wellbore casing 1 100. In this manner, the 
anchoring device 1135 preferably controllabiy andtors the expandable tubular 
member 1140 to the wellbore casing 1100 to facilitate Oie radial expansion of the 
expandable tubular member 1140 by the axial displacement of the expansion cone 
1130. In a preferred embodiment, the anchoring device 1135 includes one or more 
expandable elements 1150 that are adapted to controllabiy extend from the body of 
the anchoring device 1135 to engage both the expandable tubular member 1140 
and the weHbore casing 1100. in a preferred embodiment, the expandable elements 
1150 are actuated using fiuidic pressure. In a preferred embodiment, the anchoring 
device 1135 Is any one of the hydreulicaily actuated packers commercially available 
from Hail^rton Energy Services or Baker-Hughesimodified in accordance witti the 
teachings or the present disclosure. 

The Mpandable tubular niember 1140 Is rirnovably coupled to the 
expansion cone 1130. The expandable tubular member 1140 Is further preferably 
adapted to be removably coupled to the expandable elements 1 1 50 of the anchoring 
device 1135. In a preferred embodiment, the expandable tubular member 1140 
includes one or more anchoring, windows 1155 for pemnltting the exjMindable 
elements 1150 of the andioring devtee 1135 to engage ttie wellbore casing 1100 
and the expandable tubular ihember l 140. 

In a preferred embodiment, the ekpandable tubular member 1140 further 
includes a tower section 1160, an intemniediate section 1165. and an upper secHon 
1170. In a prefeffed embodiment, the tower section 1160 rests upon and is 
supported by the expansion cone 1130, In a prefened embodbnent. the 
Intermediate sectton 1 165 includes the anchoring windovra 1155 in order to provide 
anchoring at an intermediate portion til the expandable tutelar member 1 140. 

In a prefenad embodiment, the expandable tubular nrerriber 1140 is further 
provided substantially as disctosed in one or nrwre of the foltowing: (1) U.S. utility 
patent appficaUon serial no. 08(454.139, attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1.293, attorney docket no. 25791 .3, filed on 1 2/7/1998; (2) U;S. 
utility patent application serial no. 09/510,913. attom^ docket n0. 25791.7.02. filed 
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on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999;. (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791 .S;(Ki. filed on 2/10/2000. which 
claimed the twnefit of the filing date of U.S. provisional application no. 60/119.611. 
5 attorney docket no. 25791 .8; (4) U.S. utiHty patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. which daimed the t)enefit of 
the filing date of U.S. provisbnal application no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisk)nal patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility paterit applicatton no. 09/523.460. attorney docket 

10 no. 25791 .1 1 .02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provistonai application no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
Which claimed the benefit of the filing dates of U.S. provisnnal appitoation no. 
60/121.841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provistonai 

15 appUcation no. 60/154.047. attorney docket no. 25791.^. filed on 9/16/1999; (8) 
U.S. utility applteatton no. 09/511.941. attomey docket no. 25791.16,02. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provistonai sertal no. 
60/121.907. attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. iD8/588,946. attomey docket no. 25791,17.02. filed on June 7. 2000. 

20 which claimed the benefit of the filing date of. as. provisional patent application 
serial no. 60/137.908, attorrwy docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application na 09/550,122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of the fffing .date of U.8: provistonai application 
no. 60/131.106. attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

25 provisional application no. 60/146|203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provtetonal appllcatton no. 60/143,039, attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonai patent application serial no. 
60/162,671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 

30 U.S. provistonai patent application no. 60/159,033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. prwrisional patent application no. 60/165.228, 
attomey docket no. 25791.39. filed on 11/12/1999. tiie disdosures of which are 
incorporated herein by reference. 

The sealhng niemtiers 1145 are coupled to the outer surface of the 

35 expandable tubular member 1140. The seaHng members 1145 are preferably 
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adapted to engage and fluididy seal the interface betneen the radially expanded 
expandatile tubular member 1140 and the weDbore casing 1100. In a preferred 
embodiment, the apparatus 1 1 15 Includes a plurality of sealing members 1 145. In a 
preferred embodiment, the sealing membens 1 145 surround and isolate the opening 
1110. 

As illustrated in FIG. 11a. the apparatus 1115 is preferably positioned withiri 
the wettbore casing 1100 with the expandable tubular member 1140 positioned in 
opposing relation to the opening 1110, In a prefened embodiment, the apparatus 
1115 includes a plurality of seating members 1145 that are positioned above and 
below the opening 1110. In this manner, the radial expajision of the expandable 
tubular member 1 140 optimally fluididy isolates the opening 1110. 

As illustrated in FIG. lib, the apparatus 1115 is then anchored to the 
wellbore casing 1 100 using me anchoring device 1 135. in a proferrBd embodiment, 
the anchoring device 1135 is pressurized and the expandable element 1150 is 
extended from the anchoring device 1135 through the corresponding anchoring 
window 1155 in the expandable tubular member 1140 into intimate oontact with the 
wellbors casing 1100. In this manner, the intermediate section 1165 of the 
expandable tubular memi)er 1 140 is removably coupled to the wellbore casing 1 100. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected Into at least a portion of the annular space between the unexpended portion 
of the tubular member 1140 and the wellbore casbig 1100. The compressible 
oement and/or ei>oxy is then permitted to at teast partially cure prior to the Initteten 
of the radial expansion process. In this manner, an annular structural support and 
fluldic seal is provided around the tubutor nriember 1 140. 

As illustrated in FIG. lie. In a priefemsd embodiment, the e)Q>ansipn cone 
1130 is then axlally dispteced by applying an axial force to the second support 
member 1 125. In a preferred embodiment, the axial dteptacement of the expansion 
totie 1130 radially expands the lower section 1160 of the expandable tubular 
number 1140 into intimate contect with the walls of the wellbore or the wellbore 
casing 1100. 

As illi^trated in FIG. lid, in a prefened embodiment, the axial dl^lacement 
of the expansion, cone 1 130 is stopped once the expansion cone 1 130 oontecte the 
lower portion of the anchoring device 1 135. 
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As illustrated In FIG! lie, In a preferred embodlnient the anchorir^ device 
1135 is then decoupled from the wellbore casing 1100 and the expandable tubular 
member 1140. 

As illustrated in FIG. 11f. in a praferred embodhnent, the axial displacement 
of the expansion cone 1130 is then resumed. In a preferred embodiment the 
anchoring device 1135 is also axial displaced. In this rnanner, the lower section 
1160 of the expandable tubular mefrd)er 1140 is self-anchored to the welibore 
casing 1 100. In a preferred embodiment, the lower section 1160 of the expandable 
tubular member 1140 includes one or wore outer rings or other coupling memt>ers 
to factiKate the self-anchoring of the lower section 1160 of the expandable tubular 
merrt)er 1 140 to the welibore or the welibore casing 1 1 00. 

As illustrated in FIGS. 11g. after the expandable tubular member 1140 has 
been completely radially expanded by the axial displacement of the expansion cone 
1130, the 1110 in the weltt)ore casing 1100 is sealed off by the radially expanded 
tubular member 1140. in this manner, repairs to the welibore casing 1100 are 
optimally provided. More generally, the apparatus 1115 Is i^ed to repair or form 
welibore casings, pipelines, and structural supports. In a preferred embodiment, the 
inside diameter of the radially expanded tubular member 1140 is substanUally 
constant. . 

Referring to FIGS. 12a to 12d, an altemative embodinnent of an apparatw 
and method for coupling an expandable tubular mefTit)er to a preexisting structure 
wOi now be described. Refening to Fig. 12a, a welibore casing 1200 is positioned 
within a subtenanean fonmation 1205. Tlie welibore casing 1200 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The welibore . 
casing 1200 further includes one or more openings 1210 that may have been the 
result of unintentional damage to the welibore casing 1200, or due to a prior 
perforation or fracturing operation performed upon the isunuunding subterranean 
fonnation 1205. As will be recognize by persms having ordinaiy skill in the art, the 
openings 1210 can adversely affect the subsequent operation and use of. the 
welibore casing 1 200 unless they are sealed off. 

In a prefenred embodiment, ari apparatus 1215 is utilized to seal off the 
openings 1210 Irr the welibore casing 1200. More generally/ the apparatus 1215 
preferably utilized to form or repair welibore casings, pipelines, or stnjctural 
supports. 
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The apparatus 1215 prefeiabty includes a support nerrtow 1220. an 
expandable expansion cone 1225, an expandable tubular member 1235. and one or 
more seaRng members 1240. • 

The support member 1220 is prefsrably adapted to be coupled to a surtiace 
location. The stWMrt member 1220 is furttier coupled to the expandable expansion 
cone 1225. The support member 320 Is preferabiy adapted to convey pressurized 
fluidic materials and/or electrical cunent and/or communication signals from a 
surfece kxation to the expandable expansion cone. The support memtwr 1220 
may, for example, be conventional oommerciaily availabie sGck wire, braided wire, 
coiled tubing, or drilling stock material. 

The expandable expansion cone 1225 is coupled to the support member 
1220. The expandable expansion cone 1225 Is preferably adapted to radially 
expand the expandable tubular member 1235 when the expandable expansion cone 
1225 is axiaily displaced relative to the expandable tubular member 1235. The 
expandable expansion cone 1225 is further preferably adapted to radially expand at 
least apportion of the expandable tubular member 1235 whm the expandable 
expansion cone 1225 is oontrollably radially expanded. The expandable expansion 
cone 1225 may be any number of conventional commercteilly availabie radially 
expandable expansion cones. In a prefwred embodiment, the expandable 
expansion cone 1225 is provided substantially as disclosed in U.S. Patent No. 
5.348,095. the dtsdosure of which is incorporated herein by refisrence. 

in a praiened embodiment, the expansion oone 1225 is further provided 
substantially as disclosed in one or more of the following: (1) U.S. utHlty patent 
application serial no. 09/454,139. attorney docl«et na 25791.3.02. filed on 
12/3/1999, which cteilmed the ben^ of the filing date of U.S. provisional patent 
application no. 60/11 1.293. attorney docket no. ^791.3. filed on 12/7/1998: (2) U.S. 
utility patent application serial no. 09^10.913. attorney docket .no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of tiie filing date of U.S. provisional 
applteation no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed cm 2/10/2000, wtiich 
claimed ttie benefit of ttie filing date of U.S. provisronai applteation no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed ttie benefit of 
the filbig data of U.S. prpvistorial appDcation no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1 99iB; (5) U.S. provisional patartt application no. 60/183.546, 
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filed on 2^18/2000: (6) U.S. utility patent application no. 09/523,460. attorney dodcet 
no. 25791.11.02. filed on 3/10/2000. which claimed the t)enem of the filing data of 
U.S. provisional application no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket ho. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the flUhg dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
appficatton no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02. filed (Mi 
2/24/2000. which claimed the t>enefit of the filing date of U.S. provisional serial no. 
60/121.907. attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applicatkm no. 09/588,946, attorney docket no. 25791.17.02, filed on Ji^e 7, 2000, 
whteh claimed the beneVX of ttie filing date of U.S. proyistonal patent application 
serial no. 60/137,998, attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attomey docket no. 25791.23.02, filed on 
4/26/2000, which claimed ttie benefit of the filing date of U.S. provisional appllcatton 
no. 60/131.106. attorney docket no! 25791.23. filed on 4/26/1999; (11) U.S. 
provisional applk^itton no. 60/146,2133. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonai appiteation ho. 60/143,039. attomey docket no. 
29791.26. filed on 7/9/1999; (13) U.S. provteional patent 9pplicatton serial no. 
60/162.671, attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applicatkin no. 60/159,039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent appTicatton no. 60/159,033. attomey docket no. 25791.37, 
filed oh 10/12/1999; and (16) U.& provistonal patent application no. 60/165.228, 
attomey docket no. 25791.39. filed on 11/12/1999, tlie disdosiires of which are 
incorporated herein by reference. 

The expandable tubular member 1235 is removably coupled to the 
expansion cone 1225. In a preferred embodiment, the expandable tubular member 
1235 includes one or mom engagisment devices 1250 that are adapted to couple 
wtth and penetrate ttie wellbore casing 12(X). In this manner, the expandable 
tubular member 1235 is optimally coupled to ttie wellbore casing 1200. In a 
preferred embodiment, the engagement devices 1250 include teetti for biting. Into 
ttie surface of ttie wellbore casing 1200. 

In a preferred embodiment, ttie expandable taibular member 1235 furttier 
includes a tower section 1255, an intermediate secUon 1260. and an upper section 
1265. In a preferred embodiment, ttie kywer section 1255 includes the engagement 
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devices 1250 in order to provide anchoring at an end portion of the expandable 
' tubular member 1235. in a preferred embodiment the wall thidmess of the lower 
and intemiedlale sections. 1255 and 1260. are less than the wall tNckness of the 
upper section 1265 in order to optimally facilitate the radial expansion of the lower 
and intemnediate sections. 1255 and 1260. of ttie expandable tubular member 1235. 
In an alternative embodiment, the lower section 1255 of the expandabte tubular 
member 1235 Is slotted in order to optimally f^cflitate the radial expansion of the 
lower section 1^ of the expandable tubular member 1235 using the exparidabte 
expansion cone 1225. 

In a preiened embodiment, the expandable tubular member 1235 is further 
provided substantially as disdosed in one or more of the following: (1) U.S. utility 
patent application seitel no. 08^454,139. atlom^ docket no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date bf U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
mtf patent appllcatton serial no. 09/510,913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provistonai 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no; 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. pnyvisional application no. 60/119,61 1. 
atlomey doeket no. 25791.8; (4) U.S. utility patent appiicatton serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/15/199&. which claimed the beneftt of 
the filing date of U.S. provistonai applicattoh no. 60/108,556. attorney docket no. 
25791.9. fited on 11/16.1998; (5) U.S. provisional patent applicatton no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent appfleaUon no. 09/523.460. attorney docket 
no. 25791.11.02. fited on 3/10/2000, which dabned the bertefit of the fiSng date of 
U.S. provistohai applicalton no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
applicathm no. 09/512.895. attomey docket no. 25791.1^02, fited on 2/24/2000. 
which daimed the ben^ oS the filing dates of U.S. provistorial applicatten no. 
60/121.841. attomey docket na 25791.12. fited on 2/26/1999 and U.S. provistonal 
application no. 60/154<047, attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utiiity application no. 09/511,941. attorney docket no. 25791.16.02, fited on 
2/24/2000. which daimed the benefit of the filing date of U.S. provisionarseriai no. 
60/121,907, attomey docket no. 25791.16. fited ori 2/26/1999; (9) U.S. utiBty patent 
appUcatton no. 09/588.946. attomey docket no. 25791.17.02. filed on June 7, 2000, 
which daimed the twnefit of the filing date of U.S. provistonal patent appiicatton 
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r . serial no. 6(^137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

i 

uHlHy ptfent appHcation no. 09/559.122. attorney docket TO^ 
r 4/26/20(K), which claimed the benefit of the filing date of U.S. provisional application 

no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
p 5. pcovlsionai appiicatton no. iB0/i46.2p3. attorney docket no. 25791 J25. filed on 

7/29/1999; (12) U.S. provisional apptteatkxi no. 60/143,039. attorney docket no. 
^ 25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 

60/162,671, attorney docket no. 25791 .27, filed on 1 1/1/1999; (14) U.S. provisfonal 

application no. 60/150.039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
10 U.S. provisional patent applicatton no. 60/159.033. attorney docket no. 25791.37, 

filed on 10/12/1999; ar^ (16) U<S. provisk>nal patent applicatton no. 60/165.228. 

attorney docket no. 25791.39. filed on 11/12/1999, the (lisdosures of whk:h are 

incorporated herein by reference. 
- P The seating members 1 240 are preferably coupled to the outer surface of the 

15 upper portion 1265 of the expandable tubular n>ember 1235. The sealing members 

1240 are preferably adapted to engage and fiukiidy seal the interface between the 

radially expanded expandable tubular member 1235 and the wellbbre casing 1200. 
P In a preferred embodiment, the apparatus 1215 includes a plurality of sealing 

members 1240. In a pr^erred embodiment, the sealing members 1240 surround 
20 and isolate the opening 1210. 

As illustrated in FIG. 12a, the apparatus 1215 is preferably positioned within 

the wellbora casing 1200 with the expandable tubular member 1235 positioned in 

opposing relatton to the opening 1210. In a preferred embodiment, the apparatus 
^ 1215 includes a plurality of sealing members 1240 that are ppsittoned. above and 

[ 25 below the opening 1210. In this manner, the radial expansion of the expandable 

^ tubularnriember 1235 opUrnallyfluididy isolates the opening 1210. 

As illustrated In FIG. 12b, the expandable tubular memt>er 1235 of the 

apparatus 1215 Is then anchored to the wellbore casing 1200 by expanding the 

expandable expanston cone 1225 into contact with the lower section 1255 of the 
30 expandable tubular mOTnt>er 1235. In a preferred embodiment the tower section 

1255 of the expandable tubular member 1235 is radially expanded into Intimate 

contact with the vratlbore casing 1200. In a prefened emt>odiment the engagement 
^ devices 1250 are thereby coupled to, and at least partially penetrate into, the 

wellbore casing 1200. In this manner, the tower section 1255 of the expandabte 
r 35 tubular menntber 1 235 is optimally coupled to the wellbore casing 1 200. 
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In an atteniativa embodiment, a compressible cement and/or epoxy is then 
ir^ected into the annular space between the unexpended portion of the tubular 
member 1235 and the weDbore casing 1200, The oonnpressible cement and/or 
epoxy may then be permitted to at least partially cure prior to the initiation of the 

5 radial expansion process. In this manner, an annular structural support and fluidic 
seal is provided around the tubular mernber 1235. 

As illustrated in FIG. 12c, the expandable expansion cone 1225 is then ^ 
axially displaced by applying an axial force to the support member 1220. In a 
(mferred embodiment the axial displacement of the expansion cone 1225 radially ^ 

1 0 expands the expandable tubular menrit>er 1235 into intimate contact with the wails of : 
the wellbore casing 1200. 

As illustrated in FIG. 12d, in a preferred embodiment after the expandable : 
tubular member 1235 has been radially expanded by the axial displacement of the 
expandable expanston cone 1235, the opening 1210 in the wellbore casing 1200 is 

15 sealed off by the radially expanded tubular mehiber 1235. In this manner, repairs to 
the weiibore qasing 1200 are optimally provided. More generally, the apparatus 
1215 leused to repair cffomn weilbone casings, pipelines, and structufal supports. 

Refening to FIGS. 13a to 13d, an altemative embodiment of an apparatus H 
and method for coujpiling an exparniabie tubular member to a preexistihg structure 

20 win now be described. Refenring to Fig. 13a, a weiibore casing 1300 is positioned . 
withb) a.siAterranean formation 1 305^ The wellbore casing 1300 nnay be positioned 
in any orientation ftam the vertical direction to the horfasontal direction, the wellbore ^ 
casing 1300 further includes one or more openings 1310 that may have bem the 
result of unintentional damage to the wellbore casing 1300, or due to a prior ^ 

25 perforation or fracturing operation performed upon the surrounding subterranean 

formation 1305. As will be recognlzsfd by persons having ordinary sIdH in the art, the ^ 
(^)enings 1310 can adversely affect the subsequent operation and of the 
weHbbre casing 1300 unless they are sealed off. 

In a preferred embodiment an apparatus 1315 is utilized to seal off the j 

30 openings 1310 |n the welltxKe casing 1300. More generally, the apparatic 1315 is 
preferably utilized to form or repair wellbore casings, pipelines, or staicturai 
supports. 

The apparatus 1315 preferably includes a support vrmwlber 1320, an 
expansion cone 1325, an expandable tubular member 1335. a heater 1340, and one 
35 or nxsre sealing members 1 345. 
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The support tnmnber 1320 is preferably adapted to be coupled to a surface 
location. The support member 1^ is further coupled to the expansion cone 1325. 
The support member 1320 is prefsrably adapted to conv^ pressurized fluidic 
materials and/or electricd current and/tor communication signals from a surface 

5 location to the expansion cone 1325 and heater 1340. The support member 1320 
may. for example, be conventional convnerdally available sUck wire, braided wire, 
coiled tubing, or driffing stock rriaterial. 

The expanston cone 1325 Is coupled to the support member 1320. The 
expanston com 1325 is preferably adapted to radially expand the expandable 

10 tubular member 1335 when the expansion cone 1325 is axially displaced relative to 
the expandable tubular member 1335. The expanskxi cone 1325 rnay be any 
number <^ conventldnal commercially available expansion cones. 

In a prefened embodiment, the expansion cone 1325 is further provided 
substantialiy as di8Cfc)sed in one or more of the following: (1) U.S. utility patent 

15 applk»tion serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisionaj patent 
appltoation no. 60/11 1.293. attorney docket no. 25791 .3. filed on 12/7/1998; (2) U.S. 
utinty patent application serial no. 0^510.913. attorney docket no. 25791.7.02, filed 
on 2/23/2000, whteh claimed the benefit of the fflirig date of U.S. proviskMiai 

20 applkatkm no. 60/121.702. filed on 2/25/1999; (3) U.S. utilHy patent applicatkxi 
serial no. 09/502.350. attorney docket no. 25791.8:02. filed on 2/10/2000. which 
claimed the benefit of the fi^ date of U.S. provistonal aM)licaflon no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S>. utility paterit appiicatton serial no. 09/440.338, 
atkxney docket no. 25791 .9.02. filed ori 1 1/15/1999. which claimed the benefit of 

25 ttw fibig date of U.S. pravlslonai applkatton no. 60/108,558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent applicatfon no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent applteatton no. 09/523,460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. proviskMial applicatton no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 

30 appfication no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed ttie benefit of the filing dates of U-S. proviston^ applicatton no. 
60/121.841. attorney docket no. 25701.12. filed on 2/26/1999 and U.S. provisional 
appricatk>h no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
. U.S. utility Bpplteatkm no. 09/511.941. attorney docket no. 25791.16.02. filed on 

35 2/24/2000. which claimed ttie benefit of.ttie filing data of U.8! proviskmai sisriai no. 
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60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7, 2000. 
which claimed the benefit of the filing date Qf U.S. pnivistonal patbnt applteatton 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
5 utiltty patent application no. 09/559.1.22. attorney docket no. 25791.23.02. filed on 
4/26/2000. which ctainried the i>enefit of the filing date of U.S. provistonal application 
no. 60/131J06. attorney docket no. 25791 J23. filed on 4/26/1999; (11) U.S. 
provisional applk^Uon no. 60/146,203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal appllcdtk>n no. 60/143.039. attorney docket no. 

10 25791.26, filed on 7/9/1999; (13) U.S. provistonal patent applteation serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provlsk>nal patejit applicatton no. 60/165.228, 

15 attorney docket no. 25791.39, filed on 11/12/1999, ttie disctosures of whteh are 
inoorpc^ted herein by reference. 

the expandable tubular m^nt>er 1335 is removably coupled to the 
expansion cone 1325. In a preferred embodiment, the expandable tubular member 
1335 includes me or nrx>re er^gagement devices 1350 that are adapted to couple 

20 witti and penetrate the went)ore casing 1300. In this manner, the expandable 
tubular rrmmber 1335 Is optimally ooufried to the wellbore casing 1300. In a 
preferred embodiment, ttie engagement devices 1350 include teetti for biting into 
ttte surface of the wellbore casing 1300. 

In a preferred embodiment, the expandable tubular mend)er 1335 further 

25 includes a tower sectton 1355. an intermediate sectton 1360. and an upper section 
1365. In a preferred emliodimmt the tower section 1355 iru^ludes the engagement 
devices 1350 In order to provide anchoring at an ernl portion of the expandable 
tubular member 1335. in a preferred erhbodimerit, ttie wall thickness of the lower 
and intermediate sections, 1355 and 1360. are less than the wall thickness of the 

30 upper sectton 1365 in order to opttmatly fadlttete the radial expansion of the lower 
and tntennediate secttons. 1355 and 1360, of the expandable tubular member 1335. 

In a preferred enrtbodtment. the tower section 1355 of the expandabto tubular 
memt>er 1335 includes one or more shape fnerTK)ry metal inserts 1370. In a 
preferred embodiment, the inserts 1370 are adapted to radially expand the lower 

35 section 1355 of the expandable tubular memt)er 1335 into intiniate omtect wtth the 
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wellbote casing 1300 when heated by the heater 1340. The shape memory metal 
Inserts 1370 may be febricat^d from any number of conventional commercially 
available shape memory aOoys such as, for example/ NiTi or NiTINOL using 
. conventional fonning processes such as, for example, those described in U.S. 

5 Patent Nos. 5.312,152, 5,344,506. and 5,718,531, the disclosures of which are 
incorporated herein by rsferenoe. In this nnanner, the shape memory metal Inserts ' 
1370 preferably radiaBy expand the lower section 1355 of the expandable tubular 
member 1335 when the inserts 1370 are healed to a temperature above their . 
transformation temperature using the heater 1340. in a preferred embodiment,, the 

10 transformation temperature of the inserte 1370 ranges from about 250*" P to 450* F. 
in a Inferred embodiment, the material composition of tiie lower section 1355 of the 
expandable tubular member 133i5 is further selected to maximize the radial 
expansion ol the lower section 1 355 during the transformation process. 

In a preferred embodiment, the inserts 1370 are positioned within one or 

15. • more corresponding r^^esses 1375 provided in the lower section 1355 of the 
expendable tubular member 1335. Alternatively, the inserts 1370 are completely 
contained within the lower section 1355 of the expandable tubular member 1335. 

In a preferred embodiment, the expandable tubular member 1335 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 

20 patent applicatibn serial no. 09/454,139, attorney dockeit no. 25791.3*02. filed on 
12/3/1999, which claimed trie benefit of the filing date of U.S. provi^onal patent 
application no. 60/111,293, attorney dodcet no. 25791.3. filed on 12/7/1998; (2) U.S. 
utiDly patent application sertal no! 09/510,913, attorney docket no: 25791.7.02. filed 
on 2if23/2000, whteh claimed the benefit of the filing date of U.S. provisfonal 

25 appHcatfon no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent appllcatton 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
daimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility paterit applicatton serial no; 09/440,338, 
iattdmey docket no. 25791.9.02, filed on 11/15/1999, which dainmJ the benefit of 

30 the filing date of U.S. provisional application no. 60/108,558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent applicatfon no. 60/183,546, 
filed on 2/18/2000; (6) U.Sl utility patent 8{H>lication no. 09/523,460, atton^ey docket 
no. 25791.11.02, filed on 3/10/2000, whteh daimed the benefit of the firing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utiBty patent 

35 appHcation no. (»/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
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which claimed the benefit of the filing dates of U.S. provisional appfication no. 
60/121 ,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) ^ 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02. filed on 

5 2/24/2000. which daimed the benefit of Oie filing date of U.S. provistonal. serial no. ^ 
60/121.907. attorney docket no. 25791 .16. filed on 2/26/1999; (9) U.S. ulBity patent 
appOcatkm no. 09/588.946, attorriey docket no. 25791 .17.02. filed on June 7, 2000. ^ 
which claimed the benefit of ttw filing data of U.S. proviskHial patent appHcatkm 
serfal no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. _^ 

10 utifity patent applicatnn no. 09/559,122, attontey docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date df U.S. provisional application 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application ho. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional appiicatton no. 60/143.039,. attorney docket no. ^ 

15 25791.26, filed on 7/9/1999; (13) U.S. provisional patent appliration serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
appHcation no. 60/159.039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provistonal patent application no. 60/159,033, attorney docket no. 25791.37, ^ 
filed on 10/1 2/1999;/ and (16) U.S. piovistonal patent application no. 60/165,228, 

20 attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of whteh are 
incorporated hereirv tiy reference. 

The heater 1340 is coupled to tt)e support memt)er 1320, The heiater 1340 
is preferat>ly. adapted to ciontrcrilably generate a localized heat source for elevating 
the temperaturB of the inserts. 1370. In a pretaied enttxxliment, the heater 1340 ^ 

25 Includes a conventk3nal thermostat control in order to control the operating 

temperature. The heater 1340 is preferably controlled by a surface control device in . _ 
a oonvmtional manner. 

The sealing members 1 345 are preferably coupled to the outer surface of the 
upper portton 1365 of this expandable tubular member 1335, The sealing members 

30 1345 are preferably adapted to engage and fluididy seal the ihter^tce between the 
radially expanded expandable tubular nfiember 1335 and the welibore casing 1^ 
In a preferred emtxxliment, the . apparatus 1315 includes a plurality of sealing 
merhbers 1345. In a preferred embodiment, the sealing members 1345 surround 
and isolate the opening 1310. 
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As illustrated in R6. 13a. the apparatus 1315 is pref6rat>ly positioned within 
the vveDbore caslrig 1300 with me expiancteible tubular memt>er 1335 positioned in 
opposing relation to the opening 1310. In a prefenred embodiment, the apparatus 
1315 includes a plurality of sealing members 1345 that are positioned above and 

5 below the operring 1310. in this manner, the radial expansion of the expandable 
tubular member 1 335 optimally fluldicly isolates the opening 1310. 

As niustrated in FIG. I3b. in a preferred en^iment. the expandable tubular 
member 1335 of the apparatus 1315 Is then anchored to the welibore casing 1300 
by radially expanding the inserts 1370 using the heater 1340. In a preferred 

10. embodiment the ex^sion'of the inserts 1370 causes the lower section 1355 of the 
expandable tubular memfaier 1335 to contact the welibore casing 1300. In a 
preferred embodiment, the engagement devices 1350 are thereby coupled to, and at 
least partially penetrate into, the welibore casing 1300. In this manner, the lower 
section 1355 of the expandable tubular member 1335 is optimally coupled to the 

15 welibore casing 1300. 

in an altemative embodiment a compressible cement and/or epoxy is then 
injected into the annular space between the unexpanded portion of the tubular 
member 1335 and the welibore casing 1300; The compressible cement and/or 
epoxy may then be pemnitted to at least partially cure prior to the initiation of the 

20 radial expansion process, in this manner, an annular structural suppcMt and fiuidic 
seal is provided around the tubular member 1 335. 

As illustrated in FIG. 13c. the expansion cone 1325 Is then axially displaced 
by applying an axial force to the support member 1320: in a preferred embodiment, 
the axial displacement of the expansion cone 1 325 radially expands the mpandable 

25 tubular member 1335 into bntimate contact with the walls of the welibore casing 
1300. 

As ilhifitnited in FIG. 13d, in a preferred embodiment after the expandable 
. tubular member 1335 has been completely radially expanded by the axial 
dispiaoement of the expansion cons 1335, the opening 1310 in the welibore casing 
30 1300 Is sealed off by the radially expanded tubular member 1335. In this manner, 
repairs to the welibore casing 1300 are optimally provided. More generally, the 
apparatus 1315 is iised to repair or form welibore casings, pipelines, and structural 
supports. 

Referring to FIGS. 14a to 14g. an altemative embodiment of an apparatus 
35 and method for coupling an esq^andable tubular member to a preexisting stnicture 
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wiH now be described. Referring to Fig. 14a, a wellbore casing 1400 is positioned 
within a sid)terranean fbnnation 1405. The wellb(m casing 1400 be positioned 
In any orientation from the vertical direction^ to the horizontal direction. The wellbore 
casing 1400 further Includes one or more openings 1410 that may have been the 

5 result of unintentional dams^ to the wellbore casing 1400, or due to a prior 
perforation or fractinlng operation perfbnmed upon the sunrounding subterranean 
formation 1405. As will be reoogniZBd by persons having ordinary sicill in the art, the 
opertngs 1410 can adversely affect the subsequent operation and use of the . 
wellbore casing 1400 unless they are sealed off. 

10 In a preferred embodiment, an apparatus 1415 utilized to seal off the 

openings 1410 in the wellbore casing 1400. More generally, the apparatus 1415 is 
preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1415 preferably includes a first support member 1420» a • 

15. second support member 1425, a coupling 1430, an expandable tubular member . 
1435, an expansbn cone 1440, a third support member 1445, and a pad^er 1450. 

The first support member 1420 Is preferably adapted to be coupled to a 
surfaoe location. The support member 1420 is further coupled to tiie expansion 
cone 1440. The first support member 1420 is preferably adapted to convey 

20 pressurized fiuldic materials and/or electrical cunrent and/or communication signals 
from a surfaoe location to the expansion cone 1440 arid the padcer 1450. The first 
support member 1420 may, for example, be. conventional conimercteiily available 
slick wire, t>raided wire, coiled tubing, or drilling stock mat^l. 

The second support member 1425 Is prefsfaMy adapted to be coupled to a 

25 siffface tocatipn. The si^port memt>er 1425 is furth^ couptod to the oouplir^ 1 430. 
The first support member 1425 is preferably adapted to convey pressurized fluMic 
n»terials and/or electrical, current and/or oommunlcatton signals from a surface 
tocation to the coupling 1430. The seopnd support member 1425 may, for example, 
be conventtonal oomnrterctally available slick wire, brakJed wire, coiled tubing, or 

30 drilllr^ stock nriateriai. 

The coupling 1430 is coupled to the second support nr>ember 1425. The 
coupling 1430 Is further preferably removably coupled to the expandable tubular 
member 1435. The coupling 1430 may be any number of conventtonal 
commercially available passive or actively controlied coupling devices such as, for 
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example, pack^ or-^ips. In a preferred embodiment, the coupling 1430 Is a 
mechanical slip. . 

The expandable tubular member 1435 Is remofvably poupfed to the ooupHngj 
1430. in a pralBrred embodiment, the expandable! titular member 1435 includes 

5 one or more engagenrant devices ttuit era adapted to coupfe with and penetrate the 
weHbpre casing 1400. in this mariner, the expandable, tubular member 1435 is 
optimally oou(4ed to ttie wellbpre casbig 1400. In a prefenred en^iment. the 
engagenrtdnt devices Indude te^ for biting into the surtaoe of the weHbore caslrig 
1400. In a pn^erred embodiment, the expandable tubui9r member 1435 further 

10 inchides one ormore seafing members on the out^ surface of the expandable 
tubular member 1435 in order to optimally seal the interface between the 
expandable tubidar mernber 1435 and the welibore casing 1400. 

in a prefenvd embodiment, the expandable tubular member 1435 Is further 
provided substantially as disclosed in one or more of the fcdiowing: (1) U.S. utility 

15 patent application serial no. 09/454.139. attorney dodcet no. 25791.3.02, fOed on 
12/3/1999. which claimed the benefit of the filing date erf U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510.913. attorney docket no. 25791.7.02, filed 
on 2/23/2000, whkh claimed the benefit of the filing date of U.S. provistonal 

20 application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appUcatton 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000, whteh 
dalmed tlie benefit of the fiiir^ date of U.Sl proviskmal applicatton no. 60/119.611, 
atlomey docket no. 25701.8; (4) U.S. utility patent applicatton serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999, whteh claimed the berwfit of 

25 the filing date of U.S. praviaonal appHcaHdn rio. 60/108,558, attorney docket no. 
25791.9. filed on 1 1/16:1998; (5) U.S. provistonal patent appUcatton no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent appltoafion no. 09/523,460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. whteh claimed the benefit of the filing date of 
U.S. provistonal appUcatton no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 

30 applicatton no. 09/512.895. attorney docket no. 25791^12.02, filed on 2/24/2000. 
which claimed the benefit of the filing ctetes of U.S. provisional ap(dtoatipn no. 
60/121.841, attorney dodcet no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
applicatton no. 60/154.047. attwney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appUcation no. 09/511.941. attorney docket no. 25791.16.02. filed on 

35 2/24^2000, which daimwl.the beneflt of the filing date of U.S. provistonal serial no. 
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60/121.907. attorney docket no, 25791.16. filed on 2^1999; (9) U.S. utility patent 
application no. 08^.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
wtiich daim^d the lienefit of ttie ffling date of U.S. provisional patent application 's 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
5 utilitypatentapplicatkmra. 09/559.122, attorney docket no. 25791.23.02. fled (m ^ 
4/26/2000, whid) claimed ttw benefit of ttw fHing date of U.S. pro^ 
no. 60/131.105. attorney docket ho. 25791.23. filed on 4/26/1999; (11) U.S. ^ 
provisionai application no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. pravisionar application ho. 60/143.039. attDmey docket no. 

10 25791.26, filed on 7/9/1990; (13) U.S. provistonai patent applicafion serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisfonal 
applicatton no. 60/159.()39, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent applicatkm no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228, . ^ 

15 attorney docket no. 25791.39, filed on 11/12/1999. the disclosures of which ane 
incorporated herein by reference. ^ 

The expansion cone 1440 is coupled to the first support member 1420 and 
ttie third support member 1445. The expanskm cone 1440 is preferably adapted to 
radially expand the expandable tubular member 1435 when the expansion cone 

20 1440 is axiallydisplaoedrelatiye to the expandable tubular member 1435. 

In a preferred' embodiment, the expansion cone 1440 is provkJed 
substantialiy as disctosed in one or more of the following: (1) U.S. ulliity patent ^ 
applteation serial no. 09/454.139, attorney docket no. 25791.3.02. filed on 
12/3/1999. whteh claimed ttie benefit of ttw firmg date of U.S. provisional patent 

25 appHcatton no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998: (2) U.S. 

utilily patent applteation serial no. 09/510.913. attorney docket no. 25791.7.02. filed ^ 
on 2/23/2000, which claimed ttw benefit of the filing date of U.S. provistonal 
. appUcatton no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent appllcatton 
seri£d no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000. which 1 

30 claimed the benefit of the filing date of U.S; provistonal application ho. 60/1 19.61 1 , 
attorney docket no. 25791.8; (4) U.S. utiliity patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed an 11/15/1999. whk^ daimed the benefit of 
the filing date of U.S. provistonal application no. 60/108,558, attorney docket no. 
25791.9, filed on 1 1/16.1998; (5) U.S. provistonal patent appllcatton no. 60/183,546. 

35 filed on 2/18/2000; (6) U.S. uUUty patent application no. 09/523,460, attorney docket -i 
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na 25791.11.02. filed on 3/10/2000. which claimed Ihe benefit of the filing date of 
U.S. provisional appUcatlon no; 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512^95, attorney doclcet no. 25791.12.02. filed on 2if24/2000, 
which claimed the tienefit of the Iffing dates of U.S. provisions^ implication no. 

5 60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appUcation no. 60/154.047. attorney docket no^ 25791.29. filed on 9/16/1999*. (8) 
U.S. utIINy application no. 09/51 1;941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the l)enefit of the filing date of U.8. provisional serial no. 
60/12t.907. attorney docket no. 257d1.16. filed on 2/28/1999; (9) U.S. utility patent 

10 applteafion no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7, 2000. 
wMch claimed ttie benefit of ttie filing date of U.S. provisional patent applicatior> 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000. whteh claimed the benefit of ttie filing date of U.S. provistonal appRcation 

15 no.- 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal applicatkm no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional appiicatkm no. 60/t43,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. pravisbnal patent appRpatlon serial no. 
60/162,671, attorney docket no. 25791.27, filed on 1 1/1/1999; (14) U.S. provisional 

20 application no. 60/159,039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provistonal patent appllcatton no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228, 
attorney do(^ no: 25791.39, filed on 11/12/1999. ttw disctosures of whteh are 
incorporated herein by reference. • 

2& The tNrd support rnerober 1445 b preferably ooupl^ to tttemtpsinston cone' 

1440 and the packnr 1450. The third support member 1445 is preferably adapted to 
convey pressurized flukile nraterlals and/or electrical current a^^^ 
signals from a surface tocation to ttw packer 1450. the third support rnember 1445 
may, for example, be conventtonai bommerci^ available slick wjrs. br^ed wire, 

30 coiled tubir^, or drilling stock material. 

The packer 1450 is coupled to the third support member 1445. The packer 
1450 is further preferabty adapted to controllably coupled to the wellbore. casing 
1400. The packer 1450 may be any number of conventional commercially available 
packer devices. In an alternative embodiment, a bladder, slipped cage assembly or 

35 hydraulic slips may be substitiited for the packer 1450. 
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As illustrated in FIG. 14a, the apparatus 1415 is preferably positioned within 
the welltx>re casing 1400 with the bottom of the expandable tubular member 1435 
and the top of the expansion cone 1440 positioned proximata the opening 1410. 

As illustrated in FIG. 14b, in a preferred emtxxliment, the padcer 1450 is 
5 then anchored to the weilbore casing 1400. In this manner, the expansion oonis 
1440 is maintained in a sirt>stahtfally stationary positton. 

As illustrated in FIG. 14c, in a preferred embodiment, the expandable tubular 
member 1435 is then lowered towards the stationary expansion cone 1440. in a 
preferred embodiment, as illustrated in FIG. 14d, the lower end of the expandable 
10 tubular member 1435 impacts the expansion cone 1440 and is radially expanded 
into contact with the weilbore casing 1400. In a preferred embodiment, the lower 
end of the expandiable tubular member 1435 includes one or more engagement 
devices for engaging the weilbore casing 1400 in order to optimally couple the end 
of the expandable tubular member 1435 to the weilbore casing 1400. 
15 In an altemative embodiment, a compressible cen^nt and/or epoxy Is then 

injected into the annular space between the unexpanded portion of the tubular 
member 1435 and the weilbore casing 1400. The compressible cement and/or 
epoxy is then permitted to at least partially cure prior to the initiation of the radial 
expansion process, in thte manner, an annular stmctural support and fluidlc seal Is 
20 provided around the tubular member 1435. 

As illustrated in FIG. 14e, in a preferred embodiment, the packer 1450 is 
decoupled from the weilbore casing 1400. 

As illustrated in FIG. i4f, in a preferred embodiment, the wpansion oone 
' 1440 is then axiaily displaced by applying an axiai force to the flr$t support member 
25 1420. in a preferred embodiment, the axial displaoement of the expansion oone 
1440 radially expands the expandable tubular member 1435 into tntiniate contact 
with the walls of the weilbore casing 1400. in a preferred embodiment, prior to the 
lnitiati(Dn of the axial displaceirient of the expansion cone 1440, the coupling 1430 is 
decoupled from the expandable tubular member 1430. 
30 As Olustreted in FIG. 14g, in a preferred enribodlment. after the expandable 

tubular member 1435 has been completely radially expanded by the axial 
displacement of the expansion cone 1440, the opening 1410 in the weilbore casing 
1400 is sealed off by the radially expanded tubular memt>er 1435. In this n^nner, 
repairs to ttie weilbore casing 1400 are optimally provided. More generally, the 
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apparatus 1415 is used to repair or fonn wellbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 15a to tSd. an alteitiative emt)odiment of an apparatus 
for coupling an expandable tubular rhernber to a preexisting structure will now be 

5. described. Referring to Fig. iSa. a wePbore casirig 1500 is positioned within a 
subterranean fmnation 1505. The wellbore casing 1500 may be positioned in any 
orientation from the vertical dirsctioh to the horizontal direction. The wellborn casing . 
1500 further includes one or more openings 1510 that may have been the result of 
unintentional damage to the wellbore casing 1500, or due to a prior perforation or 

10 fracturing operatton performed uikni the surrounding subterranean formation 1505. 
As will be recognized by persons having ordinary sldll in the art, the openings 1510 
can adversely affect the subsequent operation and use of the wellbore casing 1500 
unless they are sealed off. 

In a preferred embodiment, an apparatus 1515 is utilized to seal off the 

15 (H>enings 1510 in the welltore casing 1500. More generally, the apparatus 1515 is 
preferably utilized to form or repair wellbore casings, pipeline, or structural 
supports. 

The apparatus 1515 preferably includes a support ntember 1520, ari 
expandable tubular member 1525, an expansion cone 1530, a coupling 1535, a 
20 resilient anchor 1540, and one or rnore seals 1545. 

The support member 1520 is preferably adapted to be coupled to a surface 
bcation. The support rhernber 1520 Is further coupled to the exportsion cone 1530. 
The support member 1520 is preferably acteptsd to convey pressurized fluidic 
materials and/or electrical current and/or conrvnunication signals from a surface 
25 location to the resilient anchor 1540. The support member 1520 may. for example, 
be conventional conrun^dally available slick wire, braided wire, coiled tubing, or 
drilfing stock material. 

The expandabte tubular member 1525 is removably coupled to the 
expanston cone 1530. In a preferred embodiment, tt^ expandable tubular member 
30 1 525 includes one or more engagement devices that are adapted to couple with and 
penetrate the wellbore casing 1500. In this menner, the expandable tubular 
member 1525 is optimally coined to Uie wellbore casing 1500. In a preferred 
embodiment, the engagement devices include teetti for biting into ttie surfece olthe 
wellbore casing 1500. In a preferred embodiment, the expandable tubular menriber 
35 1525 further includes one or more sealing niembers 1545 on the outside surface of 
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the expandable tubular member 1525 in order to optimaliy seal the ihterfape 

between the expandable tubular member 1 525 and the wellbon^ casing 1 500. J 

In a prefenned embodiment^ the expandable fibular member 15^^ 
lOMfer section 1550, an intennediate section 1555. and an upper section 1560. In a 
5 preTerred embodiment, the wall thidmesses of the lower and intennediate sections, >^ 
1550 and 1555. are less than the wall thickness of the upper section 1560 in order 
to optirnally fadlitate the radial expansion of the expandable tubular member 1525. ^ 
In a preferred embodiment, the sealing members 1545 are provided on the outside 
surface of the upper section 1560 of the expandable tubular member 1525. In a 

10 prefenBd embodiment, the resilient anchor 1540 is coupled to the lower section 
1550 of the expandable tubular member 1525 in order to optimally anchor the 
expandabletubularmember1525tothewellbore casing 1500. ^ 

In a preferred ernbodirnent, the expandable tubular member 1525 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility *1 

15 patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 

12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent ^ 
applicatton no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utiiity patent application serial no. 09/|Sl0,913, attorney docket no, 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provistonal 

20 applicatkNi no. 60/121,702, filed on 2/25/1999; (3) U.S. utDity patent appiicatton 
serial no. 09/502.350, attorney docket no; 25791.8.02, filed on 2/10/2000. which 
daimckJ the benem of the filing date of U.S. provistonal applicatton no. 60/1 19.61 1 . ^ 
attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed oh 11/15/1999. which blaimed the benefit of ^ 

25 the filing date of U.S. provisional applteation no. 60/108,558. attomey docket no. 

25791.9. filed on 11/16.1998; (5) U.S. provisional patent applicatipn no. 60/183.546. ^ 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/^23,460, attorney docket 
no. 25791.11.02, filed on 3/10^0, which claimed the benefit of the filing date of 
U.S. provistonal application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

30 appllcatfon no. 09/512.895, attomey docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisicmal applteation no. 
60/121,841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
applicatton no. 60/154,047, attomey dodcet no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02. filed on 

35 2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
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60/121.907. attorney (locket no. 25791.116. filed on 2/26/1999; <9) U.S. utility patent 
application no. 09/588.946, attorney docket no. 25791.17.02. fH^ on June 7. 2000. 
which claimed the l)enefit of the filing date of U.S. provi8k}nai piatent applteation 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/19^; (10) U.S. 

5 utility patent applieatton no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000, whteh claimed the benefili of the filing date of U.S. provistonal application 
no. 60/131.106, attorney docket .no. 25791.23. filed on 4/26/1999; (11) U.S. 
proviskxiat applicatbn no. 60/146.203, attorney docket no. 25791.25. filed on 
7/20/1999; (12) U.S. provisfonal appiication no. 60/143.039, attorney docket no. 

10 25701.26. filed on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
60/162.671. attorney docket ho. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
apiritoatton no. 60/159,030. attorney docket no. 25791.36. flhsd on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. pro>^sk)nal patent applicatton no. 60/165.228, 

15 attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of virtifch are 
incorporated herein t>y rsferenoe. 

Tfie expanston cone 1530 b coupled to the support nneint>er 1520 and ttie 
coupling 1535. The expanston conb 1530 is pr^rat>ly adapted to radally expand 
the expandat>le tutwlar member 1525 when the expanston cone 1530 Is axially 

20 displaoed relative to the exparidable tubular member 1525. The expansion cone 
1530 may be any number of oonyenttonal conuneidally available expanston cones. 

In a prefened embodiment, the expanston cone 1530 Is provided 
substantially as disctosed in one or more of. the faitowlhg: (1) U.S. utility patent 
appHcatton serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 

25 12/3/1999. whteh claimed the ber>eflt of the filing date > U.S. provisional patent 
appHcation no. 60/111.293. attorney docket no. 25791.3, fltod on 12/7/1998; (2) U.S. 
utiiity patent appltoatton serial no. 09/510,913, attomey docket no. 25791.7.02. filed 
on 2^3/2000. whtoh. claimed the benefit of the filing date of U.S. provistonal 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility .patent application 

30 serial no. 09/502.350, attwney docket no. 25791.8.02. filed on 2/10/2000. v^lch 
claimed the benefit of the filing date of U.S. provisional applicatton no. 60/119.611, 
attomey docket no. 25791.8; (4) U S. utility patent application serial no. 09/440.338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S.. provisional appHcation no. 60/108,558. attomey docket ho. 

35 25781.9, filed on 11/16.1998; (5) U.S. provisional patent appltoafion no. 60/183,546. 

71- 



filed on 2/18/2000; (6) U.S. utitity patent application no. 09/523.460, attorney docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the tMnefit of the filing dale of 
U.S. provisional application no. 60/124.042. filed on 3/11/1909; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12;02. filed on 2/24/2000. 

5, which claimed the benefit of ttie filing dates of U.S. provisional aprfOcation no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/1S4.047. attorney docket no. 25791 ;29. filed on 9/16/1999; (8) 
U.S. utility applicatk)n no. 09/511,941, attorn^ docket no. 25791.16.02, filed on 
2/24/2000. which claimed the t>enerit of the filing date of U.S. provisional serial no. 

10 60/121,907, attorney docket no. 25791.16, filed on 2/im99Q; (9) U.S. utility patent 
€4>plicatk)n no. 09/588,946, attorney docket no. 25791 .1 7.02, filed on Jijme 7. 2000, 
which claimed the bemfH of the filing date of U.S. provisional patent appllcaticHi 
serial no. 6W137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 

15 4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60(131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
proviskmsri appiicatton no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. prpvlstonal applicatkMfi no. 6Q/143,039i attorney docket no. 
25791.26, filed on 7/9(1999; (13) U.S. provisional patent application serial no. 

20 60/162.671, attorn^ docket no. 25791.27, filed on 1 1/1/1999; (14) U.S. provistonai 
applicatk)n no. 60/159,039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent appDcation no. 01/159.033, attorney docket no. 25791.37, 
fHed on 10/12/1099; and (16) U.S. provisk)nal patent application no. 60/165.228. 
attorney docket no. 25791.3(9. filed on 11/12/1999. the disdosures of whteh are 

25 incorporated herein by rBference! 

The coupling 1535 is pr^rabty coupled to the support member 1520, the 
expansion cone 1530 and the resilient anchor 1540. The coupling 1535 is 
preferably adapted to convey pressurized fiuidic materials and/or electrical current 
and/or communtoation signab from a surface k)catkx) to the re^lient anchor 1535. 

30 The coupling 1535 may, for example, be conventional commercially available slick 
wire, braMed wire, coiled tubing, or drilling stock material. In a preferred 
embodiment, the coupling 1535 is decoLV>led from the resilient anchor 1540 upon 
initiating the axial displacement of the expanston cone 1530. 

The resilient anchor 1540 is preferably coupled to the lower section 1550 of 

35 the expandable tubular mentber 1525 and the ccnipling 1535. The resilient anchor 
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1540 is further preferably adapted to be ooninrilably coupled to the weli)ore casing 
1500. 

Referring to FIGS. 16a and 16b. in a preferred embodiment, the resiiient 
anchor 1540 includes one or more coiled resilient members 1600 and corresponding 

5 releasable coMpiing devices 1605. In a piefened embodiment, the resiiient anchor 
1540 is maintained in a compressed elastie position that i$ oontroltably released 
thereby causing the resitent anttmr 1540 to mpand in s\zb thereby releasing the 
elasflc energy stored viiithih the resilient anchor 1540. As iDustrated in FIG. 16b. in a . 
preferred embodiment, when the courting device 1605 is released. Oie coiled 

10 resiiient member 1600 at least partially uncoils in the outward radial direction. In a 
preferred embodiment, at least a portion of the coiled member 1600 is coupled to 
the lower section 1550 of the expandable tubular member 1525. In a preferred 
embodiment, the uncoiled member 1600 thereby couples the lower section 1550 of 
the expandable tubular member 1525 to the weilbore casing 1500. 

15. • The coiled member 1600 may be fabricated froiji any number of 
oom^ntional commercially available resilient materials. In a preferred embodiment, 
the coBed member 1600 is fabricated froin a resilient material siffih as, fbr example, 
spring steel. In a preferred embodiment, the colled member 1600 is fabrteated from 
rnernory nrietals in order to optinrally provide control of shapes and stresses. 

20 in a prefwred embodiment, the reieasable coupling device 1605 maintoins 

the cdied member 1600 Is a coiled position until the device 1605 is released. The 
reieasable ooupbig devjce 1605 may be any number of conventional corranerdaily 
available reieasable coupling devio^ such as. fbr example, an explosive bolt 

The resilient arichbr 1540 may be poslfionedtoi any desired orientation. In a 

25 preferred embocftnent. tlie resilient anchor 1540 is posltidned to apply the maximum 
nomial toice to the walls of the weilbore casing 1500 after releasing the resUlent 
anchor 1540. 

In an alternate embodiment, as illustrated in FIQS; 17a arKi 17b, the resilient 
anchor 1540 includes a tubular member 1700, one or nrare resilient anchoring 
30 members 1705, one or more corresponding rigid attachments 1710, and one more 
corresponding reieasable attachments 1715. In a preferred embodiment, the 
resilient anchoring memt)ers 1705 are maintained in compressed elastic condition 
by the corresponding rigid and reieasable attachmentSi 1710 and 1715. In a 
prefened embodiment, vyhen the corresponding reieasable attachment 1715 Is 
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released, the oorresponding resilient anchoring menrriter 17(e expands, releasing 
the stored elastic energy, away from the tubular memt)er 1 700. 

As Illustrated in FIG. 17a. one end of each resiiient anchoring member 1705 
is rigidly attached to, the outeide surface of the tubular member 1700 by a 
5 omespondlng rigid attachment 1710. The other end of each resilient anchoring 
mennber 1705 \s removably attached to the outside suifeoe of the tubular member 
1700 by a cpm»sponding releasabie attachment 1715. As illustrated in R6. 17b, in 
a prefarred embodinf)ent, releasing the releasabie attachment 1715 pennlts the 
resilient energy stored In the resilient anchoring member 1705 to be released 
10 thereby causing the resilient anchoring nnember 1705 to swing radially outwwd from 
the tubular member 1700. 

The tubular member 1700 may be fabricated from any number of 
conventional materials. 

The resiiient anchoring members 1705 may be fabricated from any number 
15 of resilient materials. In a preferred enril)odiment, the resilient anchoring members 
1705 are ftibricated from menfK>ry metal in order to optimally provide control of 
shapes iand stresses. 

Tlie rigid attachments 1710 may be fabricated from any number of 
conventional commercially available materials. In a preferred embodiment the rigid 
20 attachnfients 1710 are fetbricated firom 4140 steel in order to optimally provide high 
strength. 

The releasabie attachments 1715 rtiay be frsibricated from any number of 
conventional oommercially available devices such as, for example; explosive bolts. 
In another attemative embodiment, as illustrated in FIGS. 18a and 18b, the 
25 rssilient anchor 1540 Includes a tubular memt»r 1800. one or more anchoring 
devices 1805. one or more resilient members 1810, and orie or more release 
devtoes 1815. In a preferred embodiment, the anchoring devices 1805 and resifent 
members 1810 are maintained in a compressed elastic position by the release 
devices 1815. As illustrated in FiG. 18t>, in a preferred embodiment, when the 
30 release devices 1815 are removed, the anchoring devices 1805 and resilient 
members 1810 are permitted to expand outwardly in the radial direction. 

* The tubular member 1800 preferably includes one or more openings 1820 
for containing the release devices 1815 and for penmitting the anchoring devices 
WOS to pass through. The tubular member 1800 may be fabricated from any 
35 number of conventional co mm ercially available materials: In a preferred 
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embodiment, the tutxjlar memt^er 1800 is fabricated from 4140 steel in order to 
optimally provMe high strength. 

The anchoring (tovices 1805 are housed within the tubular member 1800. 
The anchoring devices 1805 are preferably adapted to at least partially extend 

5 through the corresponding openirigs 1820 in the tubular member 1800. The 
anchoring devices 1805 are preferably adapted to couple to, and at least partially 
penetrate, the surtoce of the wellbore 1500. The anchoring devices 1805 may be 
fabricated from ar^ number of durable hard materials such as, for example, 
tungsten carbide, machine tool steel, or hard faced steel. In a preferred 

10. embodiment, the anchoring devices 1805 are tebricated from machine tool steel in 
order to optimally provide high strengtti. hardness, and fracture toughness. 

The resilient meml)er8 1810 are coupled to the inside surface of the tubular 
member 1800. The nasiiient menfd)ers 1810 are preferably adapted to apply a radial 
force upon the correspondir^ anchoring devices 1805. In a prefemed emtxxliment, 

15 when the release devices 1815 release ihe anchoring devices 1805, the resilierit 
memt)ers 1810 are preferably adapted to force the anchoring devices at least 
partially through the corresponding openings 1820 into contact with, to at least 
partially penetrate, the wellbore casing 1500. 

The release de>dces 1815 are positioned within and coupled to the openings 

20 1820 in the tubular iramber liBOO. The release devices 1815 are preferably adapted 
to hold the conebponding anchoring devices 1805 within the tubular member 1800 
until released by a control s^nal provided from a surfece, or other, location. The 
release devices 1815 may be any number of conventional commerdaily available 
release devices. In a prsfenredembodinrtent. the release devices 1815 are prra 

2^ acUvated In order to optimaily provide ease.of operation. 

As illustrated in FIG. 1 5a. the apparatus 1515 is preferably positioned vMhin 
the wellbore casing 1500 with the expandable tubular member 1525 positioned in 
. opposing relation to the opening 1510. 

As illustrated in FIG. 15b, in a preferred embodiment, the resilient anchor 

30 1540 b then encored to the v^lbore casing 1500. In this nr»nner» the lower 
section 1550 of the expandat)le tubular memt>er 1525 is anchored to the wellbore 
casing 1500. in a preferred emt)odlment, the rrailient anchor 1540 is anchored by a 
control and/or electricaj power signal transmitted from a surface location. 

In an alternative embodiment, a conrtpressible cement and/or epoxy is then 

35 irijected into the annular space between the unexpanded portion of the tubular 
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member 1525 and the w6llbore casing 1500. The compressible cement and/or 
epoxy is tiien pemiitted to at least partially cure prior to the initiation of the radial 
expansion process. In this manner, an annular stmctural support and fluidic ^1 is 
provided around the tubular member 1525. 
5 As illustrated in FIG. 15c in a preferred enribodiment, the expansion cone 

1530 is then axiaily displaced by -i9)plylng an axial force to the support member 
1520. In a prefenred embodiment, the axial displacemerit of the expansion cone 
1530 radially expands the expandable tubidar member 1525 into intimate contact 
with the walls ofthewelibore casing 1500. j 

10 As illustrated in FIG. 15d, in a preferred en^iment, after the expandable 

tubular member 1525 has been completely radially expanded by the axial 
displacement of the expansion cone 1530, the opening 1510 in the wellbore casing 
1500 is sealed off by the radially expanded tubularmember 1525. In this manner, 
repairs to the wellbore casin9 1500 are optimally provided. More generally, the 

15. apparatus 1515 is used to repair or form wellbore casings, pipelines, and structural 
supports. 

Refenlng to FIGS. 19a. 19b and 19c an alternative embodiment of an 
expandable tubular member 1900 for use In the apparatus 1515 will now be 
described. In a preferred embodiment, the expandable tubular men^r 1900 

20 includes a tubular body 1905, one or more resilient panels 1910, one or more 
corresponding eng^ment membens 1915, and a release member 1920. In a 
preferred embodiment, the resilient panels 1910 are adapted to expand in the radisd 
direction after being released by the release member 1920. In this manner, the 
expandable tubular jnember 1900 is anchored to a preexisting stnjcture such as. for 

25 example, a wellbore casing, ah open hole wellbore section, a pipeline, or a structural 
support. 

The tubular member 1905 is coupled to the resilient panels 1910. The 
tubidar member 1905 may be any number of conventional comrnerdaHy avedlable 
expandable tubular mendt>eri5. In a preferred embodiment, the tut)ular member 1905 
30 is an expandable casing In order to optimally provide high strength. 

The resilient panels 1910 are coupled to the tubular member 1905. The 
resilient panels 1910 are further releasably coupled to the release member 1920. 
The resilient panels 1910 are preferably adapted to house the expansion cone 
1530. The resilient panels 1910 are f^eferably adapted to extend to the position 
35 1925 upon being released by the release member 1920. In a preferred 



embodiment, the resSent panels 1910 are ooupled to the tubular member 1905 by 
weMing in order tQ o|;rtimally provide high strength. The resilient panels 1910 may 
be fabricated from any* number of conventional bommerdally available resiOent 
materials. In a preferred embodiment, the resilient panels 1910 are fabricated from 

5 spring steel in order to optirnalty store elastic radially directed energy. 

The er^agement rheinbers 1915 are coupled to corresponding resHent 
paneb. The engagement members 1915 are preferably adapted to engage, and at 
least partblly penetrate, the vveHbore casing 1500, or other preexisting structure. 

The release member 1920 is releasiably coupled to the resilient panels 1910. 

10 The release member 1920 is preferably adapted to oontrollably release the r^ilient 
panels 1910 from their initial strained positions in order to pennit the resilient panels 
1910 to expand to their e)q3anded positions 1925. In a preferred embodiment, the 
release member 1920 is releasabty coupled to the coupling 1535. In this manner, 
electrical and/or control and/or hydraulic signals ace communicated to and/or from 

15 the releiSM member 1920. The release rnember 1920 may be any numt)er of 
conventional commercially available release devices. 

Referring to FIGS. 20a to 20d, an alternative embodiment of an apparatus 
arxi method for coupling an expandable tubularmember to a preexisting structure 
now be described. Referring to Fig. 20a, a wellbore casing 2000 is positioned 

20 within a subtenranean formation 2005. The wellbbre casbig 2000 may be positioned 
In any orientation from the vertical direction to the horizontal direction; Tbe wellbore 
casing 2000 further includes one or more openings 2010 ttiat may have been the 
result of unintentional damage to the wellbore casing 2000, or due to a prior 
perfrration or fracturing operation perfDrmed upon Vne surrounding subterranean 

25 formation 2005. As will be recognized by persons having ordinary skill in the art, the 
openings 2010 can adversely affect the subsequent operation and use of the 
wellbore casing 2000 unless they are sealed, off. 

In a preferred embodiment an apparatus 2015 Is utiltead to seal off the 
openings 2010 In ttie wellbore casing 2000. More generally, the apparatus 2015 Is 

30 preferably utilized to fomn or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 2015 preferably Includes a support member 2020, an 
expandable tubular rr^mber 2025. an expansion cone 2030, a coupling 2035, a 
resifient anchor 2040, and one or more seals 2045. 
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The support member 2Q20 is preferably «lapted to be coupled to a surfeoe 
iocalior>. The support rrternber 2020 is further ootqjled to the exparisic^^ 
The support member 2020 is prefeiably adapted to convey pressurized fluidic 
materials and/or electrical current and/or comnwnicatioh senate from a sui^ 
location to the andior 2040. The support member 2020 may, for exainple, be 
conventiortal commercial available slick wire, braided wire. coDed tubing, or drilling 
stock material. 

ThB expandable tubular member 2025 is removab|$' coupled to the 
expansion cone 2030. In a prefened embodiment, the expandable tubular member 
2025 includes one or more engagement devices that are adapted to couple with and 
penetrafiB the vrelltwre casing 2000. In this manner, the expandable tubular 
member ?025 is optimally coupled to the welibore casing 2000. In a preferred 
embodiment, the engagement devices include teeth for biting into the surfece of the 
welibore casing 2000. in a preferred embodiment, the expandable tubular member 
2025 further Includes one or more sealing menri)ers 2045 on the outside surface of 
the expandable tubular member 2025 in order to optimally seal the interface 
between ttie expandable tubular member 2025 and the welibore casing 2000. 

In a preferred embodiment, the expandable tubular member 2025 includes a 
lower section 2050, an intermediate section 2055. and an upper section 2060. in a 
prefened embodiment, the waO thidtn^ses of the lower and intermediate sections, 
2050 and 2055. are (ess than this waH thidmess of tha upper section 2060 in onfer 
to opHmaily' facilitate the radial expansion of the expandabte tubular member 2025. 
in a preferred embodiment, the sealing membere 2045 are provided on the outeide 
surface of ttte upper section 2060 of the expandabte tubular member 2025. In a 
preferred embodiment, the resiHent anchor 2040 Is coupled to the lower section 
2050 of the expandable tubular member 2025 in order to optimally anchor the 
expandabte tubular member 2025 to the welibore casbig 2000. 

In a prefened embodlrnent. the eacpandalto tubuter member 2025 fe further 
provided substanttelly as disdo^ In one or more of the following: (1) ll.S. utilify 
patent application serial no. 09/454,139. attorney docket no. 25791.3.02, fited on 
12/3/1999, which cteimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1 ,293, attorney docket no. 25791 .3. filed on 12/7/1998; (2) U.S. 
utHity patent application serial no. 09/510,913, attorney docket no. 25791.7.02, fited 
on 2/23/2000. whteh claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. fited on 2«5/1999; (3) U.S. utillty patent application 
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serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the beneUlL of the filing date of U.S. provisional applicalion no. 60/1 19,611. 
attorney docket no. 25791 .iB; (4) U.S. utility patent appHcatkm serial na 09M40.338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the twneRt of 
5 the filing date of U.S. provisional applicatibn no. 60/1(^.556. attomisy docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonai patent appTicatran no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applicatkm no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the fHlhg date of 
U.S. provistonai applkation ho. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

10 appfication no. 09/512,805, attorney docket np. 25791.12.02, filed on 2/24/2000, 
which claimed the t>enefit of the filing dates of U.S. provistonai appltoattoh no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appitoation no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applk:aHon no. 09/511.941, attorney docket no. 25791.16.02. filed on 

15 2/24/2000, which claimed the twneftt of the filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791 .16, fil^ on 2/26/1999; (9) U.S. utility patent 
appGcatton no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provistonai patent application, 
serial no. 60/137.998. attorney docket no. 25791.17. fited on 6/7/1999; (10) U.S. 

20 utUity patent appBcatton no. 09/559.122. attorney docket no. 25791 ^.OiZ. fited on 
4/28/2000. whtoh dajmed the bmek of the filing date erf U.S. provisional sqjpllcation 
no. 60/131.106. attorney docket no. 25791.23, fited on 4/26/1999; (11) U.S. 
provisional applicatton no. 60/146,203, attorney docket no. 25791.25. fited on 
7/29/1999; (12) U.S. provistonai applicatibn no. 60/143,039. attorney docket no. 

25 25791.26. fited on 7/9/1999; (13) U.S. pro>ristonal patent applicatton sertel no. 
60/162.671. attorney docket no. 25791.27. filed on.1 1/1/1999; (14) U.S. provistonai 
applicatton no. 60/159.039. attorney docket no. 25791.36; filed on 10/12^1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 

30 attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of which are 
incorporated herein by reference. 

Ttw expansion cone 2030 is prefefabiy coupled to the support member 2020 
and the coupling 2035. The expansion coiie 2030 is preferably adapted to radteiiy 
expand Ihe expandabte tubular member 2025 when the exparision cone 2030 is 

35 axially dispteoed relative to the expandabte tubular membier 2025. 

. 79 



In a pr^erred ernbodiment, the expansion cone 2030 is provided 
substantialiy as disclosed In one or more of the following: (1) U.S. utility patent 
application serial no. 08/4S4.139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed «w benefit of the filing date of U.S. provisionai patent 
5 application no. 60/1 1 1.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utmty patent application serial no. 09/510,913. attorney docket na 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
applicatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utiiity patent appHcatkm 
serial no. 09/502.350. attorney docket rio. 25791.8.02, filed on 2/10/2000, which 
10 claimed the benefit of the filing date of U.S. provlstonal applicatton no. 60/1 19,61 1 . 
attorney docket no,25791.8: (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of, U.S. provistonal application no. 60/108.558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisionai patent applicatton no. 60/183.546. 
15 filed on 2/18^000: (6) U.S. ufility patent appKcatton ho. 09/523.460. attomey docket 
no. 25791.11.02, fBed on 3/10/2000, wirtiteh claimed the benefit of the filing date of 
U.S. provistonai application no. 60/124.042, filed on 3/11/1999; (7) U.S. utIHty patent 
appltoatfon no, 09/512,895, attorney docket no! 25791.12.02. filed on 2C4«000. 
whteh claimed the benefit of the fiHng dates of U.S. proviskNWI appHcatkm no. 
20 60/121.841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appltoatmn no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applic&tton ho. 09/511,941. attomey docket no. 2579i:i6.02. filed on 
2/24/2000. whtoh claimed the benefit of the filing da^ of U.S. provistonai serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2)26/1999; (9) U.S. utility patent 
!5 application no. 09/588,946. attomey docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent appBcatton 
serial no. 60/137.998. attomey docket no. 25791,17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/a/2000. virtifch dainfied the benefit of the filing date of U.S. provisional application 
0 no. 60/131.106. attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provbtonal application no. 60/146.203, attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonai applicatton no. 60/143.039. attorney docket no. 
25791.28, filed on 7/9/1999; (13) U.S. provistonai patent application serial no. 
60/162.671. attomey docket no. 25791.27. filed 'on 11/1/1999; (14) U.S. provistonai 
5 appfication no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
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U.S. provisional patent, applicaton no. 60/159,033, attorney dodtet na 2S791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 6QA165;228. 
attorney dodtet no. 25791 !39. filed on 11/12/1999. the disclosures of which are 
incorporated herein iyy reference. 

The coiqjiing 2035 is preferably coupled to the support memt>er 2020, the 
expansion cone 2030. tind the anchor 2040. The coupling 2035 is preferably 
adapted to convey pressurized fluldic materials and/br electrical cunent and/or 
communication signals from a surface location to the anchor 2035. The coupling 
2035 may, for example, be oonventionar cofnmercially available slick wire, braided 
wire, coiled tubing, of drilling stock material. In a preferred embodiment, the 
coupling 2035 is decoupled frorn the anchor 2040 upon Initiating the ^xial 
displacement of the expansion cone 2030. 

the anchor 2040 is preferably coupled to the k>war sectton 2050 of the 
expandable tubular member 2025 and the coupling 2035. The anchor 2040 is 
further preferably adapted to be controilably coupled to the wellbore casing 2000. 

Referring to FIGS. 21a and 21b. in a preferred embodiment, the anchor 2040 
includes a housing 2100. one or more spfltes 2105. and one or more corresponding 
actuators 2110. In a prefened embodbnent. tt>e spikes 2105 are outwardly 
extended by the corresponding actuatore 2110. In ah aRemative embodiment, the 
spikes 2105 are outwardly'actuated by displacing the apparatus 2015 upwardly. In 
another alternative embodiment, the spikes 2105 are outwardly extended by placing 
a quantify of fiuMlk: material orto the spikes 2105. 

The housirig 2100 is ooupted to the tow^r sectkMi 2050 of the expandabte 
tubular member 2025. the spHies 2105. and the actuatore 21 10. The housing 2100 
is further preferably coupled to the coupling 2035, in a preferred embodiment, the 
housing 2100 is adapted to convey electrical. oommunteatUm. and/or hydraulic 
signals from the coupling 2035 to the actuators 21 10. 

The spikes 2105 are preferably movably coupled to the housing 2100 and 
the oonesponding actuators 2110. The spikes 2105 are preferably adapted to pivot 
relative to the housing 2100. The spikes 2105 are further preferably edapted to 
extend outwardly In a radial directton to engage, and at least partialiy penetrate, the 
wellbore casing 2000. or other preexisting structure such as, for example, the 
wellbore. Each of the spikes 2105 further preferat>ly include a concave upwardly 
fedng surface 2115. In a preferred embodiment, the placeni«nt of a quantity of 
fluUic matertel such as. for exampte, a'barite plug or a flex plug, onto the surfaces 



2115 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage, the wetlbore casing 2000. or other preexisting stnjcture such as. for 
example, the wePbore. Alternatively, the upward displacement of the apparatus 
2015 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
5 engage the wellt)ore casing 2000. or other preexisting structure such as. for 
example, the welttKMB. 

The actuators 2110 are prBfieral>ly coupled to the housing 2100 and the 
corresponding spikes 2105. The actuators 2110 are preferably adapted to apply a 
force to the corresponding spikes 2105 sufficient to pivot the corresponding spikes 
10 2105 outwardly and away from the housing 2100. The actuators 2110 may be any 
number of conventional commercially available actuators such as, for example, a 
spring, an electric or hydraulic motor, a hydraulic piston/cylinder. In a preferred 
embodiment, the actuators 2100 are hydraulic pistons in order to optimally provWe 
ease of operatton. In an altemative embodlrhent. the actuators 2110 are omitted 
and ttie spikes are pivotally coupled to the housing 21 00. 

Referring to FIGS. 22a, 22b. and 22c, in an alternative embodiment, the 
anchor 2040 includes the housing 2100. one or more petel baskets 2205. and one 
or more corresponding actuators 2110. In a prefened embodiment, the petel 
baskete 2205 are outwardly extended by the corresponding actuatbre 2110. In an 
altemaUvB embodiment, the petel baskete 2205 are outwardly actoated by 
dlsptadng the apparatus 2015 upwardly, in another altemative embodiment, the 
petel baskets 2205 are outwardly extended by placing a quaridty of fluidk: matertel 
onto the petel basket 2205. 

The housing 2100 is coupled to the lower sectton 2050 of the expandabte 
tubular member 2025, the petal baskete 2205. and the actuators 21 10. 

The petel baskete 2205 are preferably movably ooupted to the housing 2100 
and the corresponding actuators 2110. The peted baskete 2205 are preferably 
adapted to pivot relative to the housing 2100. The petal baskete 2205 are further 
preferably adapted to extend outwardly In a radial direction to engage, and at least 
partially penetrate, the wellbore casing 2000. or other preexisting structure. As 
illustrated in FIG. 22c each of the petel baskete 2205 further preferably include a 
concave upwardly fadng surface 2215. |n e preferred embodiment, the piacement 
of a quantity of fluidk: matertel such as, for exampto. a barite plug or e flex plug, onto 
the surfaces 2215 causes the petel baskete 2205 to pivot outwardly away from thfr 
housing 2100 to engage the wellbore casing 2000. or other preexisting stmcture. 
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AHemativelyi the weight of the fluidic materiate placed onto the p(9tal baskets 2205 is 
sufficient to anchor the expandal>le tubular member 2025. Altemativeiy. the upward 
dlspiaoement of the apparatus 2015 causes the petal baskets 2205 to pivot 
outwardly away frani the housing 2100 to engage the wBilboiB casing 2000. or other 
preexisting structWB. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
corresponding petal baskets 2205. The actuators 2110 are preferably adapted to 
apply a force to the corresponding petal basket 2205 sufficient to pivot the 
corresponding petal baskets 2205 outwardly and away from the housing 2100. In 
an altemative embodiment, the actuators 2110 are omitted and the petal baskets 
are pivotally coupled to the housing 2100. 

In an altemative embodiment, ttie anchor 2040 includes one or more spikes 
2105 and one or more petal baskets 2205. 

As lllustrated in FI6. 20a, the apparatus 2015 is preferably posittorad within 
the wellbore casing 2000 with the expandable tubular member 2025 positioned in 
opposing reteriion to the opening 2010. 

As illustrated in FIG. 20b. in a prefeired embodinrwnt. the anchor .2040 is 
then anchored to the wsMbPre casing 2000. In this manner, the tower siacllon 20SO 
of the expandable tubular nwmber 2025 is anchored to the wellbore casing 2000 or 
the wellbore casing. In a piefbrrsd errdEKidiment. the anchor 2040 is anchored by a 
ooritrol and/or eleictricai power signal transmitted from a surface tocaiton to the 
aduatore 21 10 of the anchor 2040. In an alternative embodbnent, the anchor 2040 
is anchored to the wellbore casing 200O by upwardly disf^dng the apparatus 2015. 
In an altemative embodiment, the aichor 2040 te anchored to the wellbore casing 
2000 by placing a quantity of a fluidic neterial such, for example, a barito piugi or a 
flex plug, onto the spikes 2105 or petal baskets 2205 of the anchor 2040. In an 
altemative embodiment, the anchor 2040 is omitted, and the apparatus 2015 is 
anchonad by piecing a quantity of a fluidic nndterial such, for example, a barito plug 
or a flex plug, onto at least ttie k)wer and/or the intermediate sections, 205O and 
2055, of the expandable tubular member 2025. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected Into the annular space between the unexpended portion of ttie tubular 
member 2025 and ttie wellbore. casing 2000. The coirqiressibte cement end/or 
epoxy is ttien penmitted to at least partially cure prior to ttie initiation of ttie radial 



83 



expansion process. In this manner, an annular, stmctural support and fluldic seal is 
provided around the tubular member 2025. 

As illustrated in FIG. 2Dci. \na prefened ernbodlment. the expansion cone 
2030 is then axlally displaced by applying an axial (broe to the support member 
2020. In a preferred embodiment, the axial displacement of the expansion cone 
2030 radially expands the expandable tubular member 2025 Into intimate contact 
with the walls of the wellbore casing 2000. 

As illustrated in FIG. 20d. in a preferred embodiment, after the expandable 
tubular member 2025 has been completely radially expanded by the axial 
displacement of the expansion cone 2030, the opening 2010 In the wellbore casing 
2000 is sealed off by the radially expanded tubular nromber 1435. In this manner, 
repairs to the wellbore casing 2000 are optimally provided. More generally, the 
apparatus 2015 is used to repair or fonh wellbore casings, pipelines, and stmctural 
supports. 

Referring to FIGS. 23a to 23e, an aKemative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting stnjcture 
will now be described. Referring to Fig. 23a, a wellbore casing 2300 and an open 
hole wellbore section 2305 are positioned within a subterranean fonnatlon 2310. 
The wellbore casing 2300 and the open hole wellbore section 2305 may be 
positioned in any orieritatiw) fifon the vertical direction to the horizontal dkedion. 

in a prafsfTBd embodiment, an apparatus 2320 is utaiized to fonn a new 
section of vveDbore casing within the open hole wellbore section 2305. More 
generally, the apparatus 2320 is preferably utilized to fbmi or repair wellbore 
casings, pipelnes. or structural supports. 

The apparatus 2320 preferably todudes a support member 2325, an 
expandable tubular member 2330. an expansion cone 2335. one or more upper 
sealing members 2340. and one or more sealing nriembers 2345. 

The support member 2325 is preferably adapted to be coupled to a surface 
location. The support member 2325 is further coupled to the expansion cone 2335. 
The support memijer 2325 may. for example, be conventional commercially 
available slick wire, braided wire, coiled tubing, or drilling stock material. 

The: expandable tubular member 2330 Is removably coupled to the 
exparision cone 2335. In a prefsned embodiment, the expandable tubular member 
2025 further Includes one or more uppw and lower sealing members. 2340 and 
2345. on the outskJe surface <rf.the exparKlable tubuter member 2330 in order to 
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optimally seal the interfeoe iMtvveen the expandal)le tubular memt)er 2330 and the 
welOMre casInQ 2300 and the open hole vftibore section 2305. 

In a preferred end)odiment, the expandat)ie tubular member 2025 further' 
includes a jqwer secHoh 2350. an Intermediate section ^55, and an upper section 
2360. In a preferred embpdbnent. the wall thldoiMses of the tower and 
intermediate sections. 2350 and 2355. are less than the wall thickness of 4he upper 
section 2360 In order to optimally facilitate the radial expansion of the expmdable 
tubular member 2330. In a preferred embodiment, the lower section 2350 of the . 
expandable tubular member 2330 includes one or more slots 2365 adapted to 
pennK a Ihiidic sealing material to pmetrate the lower section 2350. 

In a preferred embodiment, the expandable tubular member 2330 is further 
provided substantially as disclosed in one or more of the foHowing: (1.) U.S. utiRty 
patent application serial no. 09/454.139. attpmey docltet no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date Of U.S. provisional patent 
application no. 60/111.293, attorney dodcet no. 25791.3, filed on 12/7/1998; (2) U.S. 
ufflity patent application serial no. 09/510,913. attorney docket no. 25791.7.02, filed 
on 2/23/2000, wMchi daimed the benefit ol the filing date of U.S. provistonal 
apptkatkm no. 60/121,702. filed oh 2/25/1999; (3) U.S. utility patent applteation 
seriai no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/^000, which 
claimed the benefit of the filing date of U.S. proviskmal applteatkMi no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent appOcatipn seriai no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1d99. whk:h claimed the benefit of 
the filing date of U.S. provisional appfication no. 60/108,556. attonwy d^et no. 
25791.9. filed on 11/16.1998; (5) U.S. provisnnal paterit application no. 60/183,546. 
filed on 2/16/2000; (6) U.S. utility patent appiteatiort no, 09/523.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000, which dairtied the benefit of the fihhg date of 
U.S. provisional applicatton no! 60/124.042. filed on 3/1 1/1999; (7) U.S. utijity patent 
application no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
which daimed the benefit of the filing dates of U.S. provisionai appllcatbn no. 
60/121.841, attorney docket no. 25791.12. filed on 2^6/1999 and U.S. provisional 
appRcation no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility appikatkjn no. 09^11.941. attorney docket no. 2579i.16.02. filed on 
2/24/2000, which daimed the benefit of the filing date of U.S. provistonal serial no. 
60/121,907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791:17.02, filed on Jurie 7. 2000. 
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which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09^59.122. attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional appll(»tlon 
5 no. 60/131.106, attorney docket no. 25791.23, filed on 4/28/1999; (11) U.S. 
provisional application ho, 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143.039. attorney docket no. 
25791.28, filed on 7/8/1999; (13) U.S. provisional patent applnatton serial no. 
60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 

10 application no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent ^plication no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applicatmn no. 60/165.228, 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of which are . 
Incorporated herein by reference. 

15 The expansion cone 2335 is preferably coupled to the support member 

2325. The expanskm oone 2335 is further preferably removably coupled to the 
expandable tubular member 2330. The expariston oone 2335 Is preferably adapted 
to radialy expand the expandable tubular meinber 2330 when the expanston cone 
2335 Is axiaUy displaoed relative to the expandable tubular member 2330. 

20 In a preferred embodinieht, the expansion cone 2335 is provWed 

substantially as disdosed in one or more of the fbllowing: (1) U.S. utility patent 
applkation serial no. 09/464.139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the flUrig date of U.S. provisional patent 
applk»tton no. 60/1 1 1 .293, attorney docket no. 25791 .3. filed on 12/7/1998; (2) U.S. 

IS utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provistoiial 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appOcation 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000. whteh 
daimed the benefit of the filing date of U.S. provisionarapplteatton no. 60/119.611, 

10 attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. Which claimed the benefit of 
. the filing date of U.S. provisional , application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183,546, 
fited on 2/18/2000; (6) U.S. utility patent appltoation no. 09/523,460, attorney docket 

S no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of »ie filing date of 

86 • 



U.S. provisional application no, 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
OPpOcatton no. 09/512.895. attorney dodwt na 25791.12:02. filed on 2/24/2000. 
which daimed the t)enefit of the filing dates of U.S. provisional appBcalion no. 
60/121.841. attorney dpdcet no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attorney dodcet no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09«11.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the twnefit of the filing date of U.S. pravisipnal serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appOcation no. 09/588.946, attorney docket np. 25791.17.02, filed on Jun^ 7. 2000, 
which claimed the t>enefit of the filing date of U.S. provisional patent apptteation 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utaity patent applicatkm no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
proviskwwl application no. 60/146,203. attorney docket nb. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent applicathxi serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appHcatton no. 60/159.039. attorney docket no. ^791.36. filed on 10/12.1999; (15) 
U.S. provisional patent applicatkMi no. 60/159.033. attorney docket no. 2579137. 
filed on 10/12/1999; and (16) U.S. provlsionaf patent applicatkNi no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/li999. the disdosuras of whteh are 
Incorporated herein l)y reference. 

The upper sealing meihtier 2340 is coupled to the outekJe surface of the 
upper sectton 2360 of the eixpandable tutMiiar memlier 2330. The upper sealing 
memt)er 2340 is preferably adapted to fluUkdy seal the interface between the 
radially expanded upper section 2360 of . the expandable tubular member 2330 and 
the vrellbore casing 2300. The upper sealing member 2340 may be any number of 
conventfonal commerdally evaiiable sealing men^rs. in a prefened end>odiment. 
the upper sealing member 2340 Is a viton rubber in order to optimally provide toad 
canying and pressure sealing capacity. 

The lower sealing member 2345 pr^erably coupled to the outskie surface 
of the upper sectton 2360 of the expandable tubular member 2330. The tower 
sealing member 2340 is preferably adapted to fluldldy seal the interface between 
the radially expanded , upper section 2%0 of the expandabte tubular member 2330 
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and the open hole vMbom isection 2305. The lower sealbftg member 2345 may be 
any number of convenfional commercially available sealing members. In a preferred 
embodiment, the lower sealing member 2345 Is vlton rubber in order to c^timally 
provide load carrying and sealing capacity. 

As iUustrated |n FIG. 23a. the apparatus 2320 Is preferably posHioned within 
the welibore casing 2300 arid the cq^en hole weilbore section 2305. witti the 
expandable tubular member 2330 positioned In overlapping relation to the welibore 
casing 2300. 

As illustrated In FIG. 23b, in a preferred embodiment, a quantity of a 
hardenable fluidic sdaling material 2365 Is then injected into the open hole welibore 
section 2305 proximate to the lower secHon 2350 of the expandable tubular member 
2330. The sealing hfiateriai 2365 may be any number of conventional commercially 
available sealing , materials such as, for example, cement and/or epoxy resin. In a 
preened embodiment, the hardenable fluidic sealing material 2365 at least partially 
entere the slots provided iri the lower secHon 2350 of the. expandable tubular 
member233a 

As illustreted in FIG. 23c. the hardenable fluidic sealing material 2365 is 
preferably then permitted to at least parfially cure. In this manner, the lower section 
2350 of the esqpandable tubular member 2330 Is anchored to the open hole weilbore 
secllon2305. 

In an alternative embodiment, a compressible cement and/or i^xy Is then 
injected into the annular space between the unexpanded portton of the tubular 
member 2330 and ttie weilbore casing 2300. The compressible cement and/or 
epoxy is then permitted to at least partially cure prior to the initiation of the radial 
expansion process. In this manner, an annular Structural support and fluidic seal Is 
provided around trie tubular member 2330. 

As illustrated in FIG. 23d, in a preferred embodiment the expansion cone 
2335 is then axiaUy dteplaced by applying an axial force to the support member 
2325. in a preferred embodinient the axial displacement of the expansion cone 
2335 radially exparids the expandable tubular member 2330 Into intimate contact 
with the walls of the welibore casing 2300. 

/ As illustreted in FIG. 23e, in a preferred embodinrtent, after the expandable 
tubular member 2330 has been completely rediaOy expanded by. the axial 
displacement of the expansion cone 2335. a rmw section of weilbore casing Is 
formed that preferably includes the radiaiiy expanded tubular member 2330 and an 
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outer annular layer of a fluidie sealing materfal. More generally, the apparatus 2320 
is used to repair or form wellbore.casings, pipelines, and structural supports. 

Referring to FIGS. 24a to 24c an edtemative emixxiimeht of an apparatus 
and method for coupling, an expandable tubular member to a preexisting structure 
will now be described. Refening to Fig. 24a. a welibore casing 2400 and an open 
hole wellbore section 2405 are positioned within a subtenranean fbrmatlor) 2Al6. 
The weilbore casing 2400 and the open hole wsilbore section 2405 m^y be 
positkMied In any orientatioa from the vertical direction to approxbnately the 
tiorlzontal direction. 

In a prefened ernbodtment, an apparatus 2420 is utilized to form a new 
section of weilbore casing virithin the open hole wellbore section 2405. I^ore 
generally, the apparatus 2420 is preferably utiUzed to form or repair wellbore 
casings, pipelines, or stnictural supports. 

The apparatus 2420 preferably /Includes a support member 2425, an 
expandable tubular member 2430. an expansion cone 2435. a coupling 2440, a 
packer i244§, a mass 2450, one or more upper sealing members 2455, and one or 
more sealing members 2460. 

The support member 2425 Is preferably adapted to be coupled to a surfece 
location, the support member 2425 is further ooupted to the expansion cone 24i35. 
The support member 2425 is prisferably adapted to convey electrical, 
communication, and/or hydraulic sjghais to and/dr from the packer 2445. The 
support member 2425 may. for example, be conventional commercially avaHabte 
stick vinre. brakted wire, obiied tobing. or drilling slock niater^ 

The expandable tubular member 2430 is removably coupled to the 
expanston cone 2435 and the packer 2445. Tho expandable tobuiar member 2430 
is further preferably coupled to the mass 2450. in a preferred embodiment, the 
expandable tubular member 2430 further includes one or more upper and tower 
sealing members. 2455 and 2460, on the outsMe surface of the expandabte tobular 
member 2430 in order to optimally seal ttie interface between the expandable 
tubular member 2430 and the weUbore casing 2400 and the operi hole wellbore 
secBon2405. 

In a preferred embodiment, ttie expandable tubular member 2430 further 
includes a tower section 2485, an intemnediate section 2470. and an upper section 
2430. In a preferred embodiment,, the waH thicknesses of the kywer and 
Intermediate secttons. 2465 and 2470, are less titan the wall tiiickness of the tq>pM^ 



section 2475 In order to optimally facHltatB the radial expansion of the expandable 
tubular member 2430. In a preferred embodiment, the lower secHon 2485 of the 
mpandable tubular member 2430 is coupled to the mass 2450. 

In a preferred embodiment, the expandable tubular member 2430 Is further 
5 pnivWed substantially as disclosed In one or more of the following: 

The expansion cone 2435 is preferably coupled to the support member 2425 
and the coupling 2440. The expansion cone 2435 is further preferably removably 
coupled to the expandable tubular member 2430. The expansion cone 2435 is 
preferably adapted to radially expand the expandable tubular member 2430 when 
10 the expansion cone 2435 is axiaJly displaced relative to the expandable tubular 
member2430. 

In a prefened embodiment, the expansion cone 2435 is provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
15 120/1999. which ctaimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293, attorney dodtet no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application seHal no. 09/510.913. attorney dodcet no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the fWng date of U.S. provislorial 
appBeation no. 60/121,702. filed on 2/25/1998; (3) U.S. utility patent application 
20 serial no. 09/502.350. attorney dodcet no. 25791.8.02. filed on 2/10^)00, which 
claimed the benefit of the filing dele of ii.S. provisional application no. 60/119,611. 
attomey docket no. 25791 .8; (4) U-S. utility patent applicatkm serial no. 09/440,338, 
attorney, docket no. 25791.9.02, filed on 11/15/1999, whteh claimed the benefit of 
the filing date of U.S. provisional applteatkm no. 60/108,558,, attomey docket no. 
25791.9. filed on 11/16.1998; (5) V S. provlskMial patent appUcattonno. 60/183.546. 
filed on 2/18/2000;. (6) U.S. utility patent appHcatton no. 09/523.460. iiOomof docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing data of 
U.S. provisional applicatkm no. 60/124.042. filed on 3/11/1999; (7) U.S. utffity patent 
appUcation no. 09/512.895, attomey docket no. 25791.12.02. filed on 2/24/2000. 
whtah claimed the benefit of the filing dates of U.S. provisional application no. 
6(V121.841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appficatlon no. 60/154.047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applteatkm r». 09/511.941. attomey docket no. 25791.16.02, filed on . 
2/24/2000. which daimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attomey docket no.* 25791.16. fiWd on 2/26/1999; (9) U.S. utility patent 
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application no. Od/588.946. attorney docket no. 25791.17.02. filed on June 7, 2000. 
which dabrned the benefit of the fiUng date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent appllcatkm no. 09/559,122, attorney dodcet no. 25791.23.02. filed on 
4/26/2000. vt^lch claimed the benefit of the filing date df U.S. provistonal appNcatton 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonai appllcation. no. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional appUcatfon no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provlskMial patent applicatton serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonai 
appBcatton no. 60/159.039. attorney docket no; 25791.36. filed on 10/12,1999; (15) 
U.S. provistonai patent application no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of which are 
Incorporated hereto by reference. 

The coupling 2440 is preferably coupted to the support member 2425 and 
the expanston cone 2435. The ooupRng 2440 is preferably adapted to convey 
electrical, communication, and/or hydraulic signals to and/or from the packer 2445. 
The coupling 2440 may be any number of oonventtonaj support members such as. 
for example, oommerdaliy available slick wire, brakted wire, coiled tubing, or drilling 
stock material. 

The packer 2445 is coupled to the coupling 2440. The packer 2445 is further 
removably coupled to the tower section 2465 of the expandable welibore casing 
2430. The packer 2445 Is preferably adapted to provkle sufficient fricttonal force to 
support the tower section 2465 of the expandable welibore casing 2430 and the 
mass 2450. The packer 2445 may be any number of conventtonal commeidally 
available packers. In.a preferred embodiment, the packer 2445 is an RTTS packer 
available from Halliburton Energy Services in order to optimally provide muttiple sets 
and releases. In an alternative embodiment, hydraulte slips may be substituted for. 
or used to supplement, the packer 2445. 

The ma8S*2450 is preferably coupled to the lower section 2465 of the 
expandabto tubular member 2430. The mass 2450 is preferably selected to provide 
a tensito toad on the tower sectton 2465 of the expandabto tubular member 2430 
that ranges from abmit 50 to 100 % of the yteto point of the upper sectton 2475 of 
the expandabto tubular member 2430. . In this manner, when the packer 2445 is 
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reteased. the axial force provided by the mass ?450 optimaliy radially expands and 
extrudes the expandable tubolar memtwr 2430 off of the expansion cone 2435^ 

The upper sealing member 2455 is preferably coupled to the outside surface 
of the upper secUon 2475 of the expandable tubular member 2430. The upper 
5 seaOng member 2455 preferably adapted to ifluidiciy seal the interfeoe between 
the radially expanded upper section 2475 of the exparidable tubular mernber 2430 
and the wellbore casing 2400. The upper sealing member 2455 may be any 
number of conventional commercially available sealing membere. In a prefened 
embodbnent, the upper sealing member 2456 is vHon nibber In order to optimally 
10 provide load carrying and pressure sealini9 capacity. 

The loM«r sealjng member 2460 is preferably coupled to the outsWe surfeoe 
of the upper section 2475 of the expandable tobular member 2430. The lower 
sealing member 2460 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the open hote wellbore secUon 2405. The lower sealing member 2460 may be 
arty number of oonventionai eommercialiy availabte sealing members, in a preferred 
embodiment, the lower sealing member 2460 is viton rubber In onJer to optimally 
provide lead bearing and sealing capacity. 

As illustrated In FIG..24a. the apparatos 2420 Is preferably positioned writhin 
20 the wellbore casing 2400 and the open hole wellbore section 2405 with the 
expandabte tubular member 2430 positioned in overlapping relation to the wellbore 
ca8fe)g2400. In a preferred embodimenti the weight of the mass 2450 is supported 
by Ihe support member 2425, the expansion cone 2435. the coupling 2440. the 
fMCker 2445. and the lower section 2465 of the expandable tubular rhemb^r 2430. 
25 In this manner, the Intermediate sedton 2470 of the expandable tobular member 
2430 preferably does not support ariy of the wiai^t erf the mass 2450. 

As iOustrated in FIG. 24b. In a preferred embodiment, the packer 2445 Is 
then released from connection wKh the lower section 2465 of the expandable tpbular 
member 2430. In this manner, the mass 2460 is preferably now.supported by the 
support member 2425. expansion cone 2435. and the lower and intermediate 
sections. 2465 and 2470. of the expandable tubular merfiber 2430. In a preferred 
embodiment, the weight of the mass 2450 then causes the expandable tubular 
mernber 2430 to be radially expanded by. and extruded off of. the expansion cone 
2435. In a preferred embodiment, during the extnision process, the position of the 
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support mer!d>er 2425 is adjusted to ensure an overlapping relation between the 
expandable tubular meniber 2430 and the wellbore casing 2400. 

In an aHamative embodihient, a compressible cement and^or epoxy is 
injected into the annular space between the unexpended portion of the tubular 
S member 2430 and the weiBx>re casing 2400 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partially aire prior to the initiation of the radial expansicm process. In this 
mamer, an annular structural support and fluidic seal is provided around the tubular 
member 2430. 

10 As illustrated in FIG. 24c. in a prefenred embodiment, after the expandable 

tubular member 2430 has been completely extmded off of the expansion cone 2435, 
a new section of wellbore casing is formed that preferably includes the radially 
expanded tubular member 2430 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2420 is used to repair or form wellbore 

15 casings, pipelines, and stnjctural supports. 

In an attenriative enrdxxfiment the mass 2450 is positioned on top of the 
upper section 2475 of the tubular member 2430. In a preterred ennbodiment, the 
mass. 2450 is fabricated from a thk^ wailed tubular n^ember that Is concentric with 
respect to the support membier 2425, and also rests on top of the upper section 

20 2475 of the tubular member 2430. In this manner, when the expansion cone 2435 
exits the tubular member 2430. the expansion cone will carry the mass 2450 out of 
the wellbore 2405. ^ 

Referring to FIGS. 25a to 25c. ah altemative errtfxKlbnent of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 

25 will now be described. Referring to Fig. 25a, a^ wellbore casing 2500 and an open 
hole wellbore section 2505 are positioned within a subterranean formation 2510. 
The wellbore casing 2500 and the open hole wellbore section 2505 may be 
positioned in any orientation from the vertical direction to approximately the 
horizontal direction. 

30 In a prefenred em'bodiment, an apparatus 2520 is utilized to fonn a new 

section of wellbore casing within the . open hole wellbore section 2505. More 
generally, the apparatus 2520 is preferably utilized to forin or repair wellbore 
casings, p^lines. or structural supports. 

The apparatus 2520 preferal>ly includes a support member 2525, an 

35 expandable tubular member 2530. an expansion cone ^35, a chamber 2440. an 
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end plate 2545. one or moie upper«^Hng niembers 2555. and one or more sealing 
members 2560. 

The support member 2S25 is prafeiably adapted to be coupled to a surfeoe 
location. The support member 2525 Is further odupled to the expansion cone 2535. 
The support member 2525 b preferably adapted to com«y fluMIc materials to and/or 
from the chamber 2540. The support member 2525 may. for example, be 
conventional commercially available slick wire, braided wire, coiled tubing, or drilUng 
siodc material. 

The expandable tubular member 2530. is removably cdupied to the 
expansion cone 2535. in a preferred embodiihent, the expandable tubular member 
2530 further includes one or more upper and lower sealing members. 2555 and 
2560. on the outside surface of the expandable tubular member 2530 in order to 
optimally seal the interface between the expandable tubular member 2530 and the 
weHbore casing 2500 and the open hole welibore section 2505. 
15 . In a preferred embodiment, the expandable tubular member 2530 further 
includes a lower secUbn 2565. an intemiediate section 2570, and an upper section 
2530. In a prisferred embodiment, the wall thicknesses of the lower and 
intemiediate secttons. 2565 and 2570. are less than the wall thickness of the upper 
sectton 2575 In order to optimally facilitate the radial expanston of the expandable 
20 tubular member 2530. 

In a prsfened embodiment, the kjwer sectton 2565 of the expandable tubular 
member 2530 further includes the chamber 2540 and the end plate 2545. 

In a preferred embodiment, the expandable tajbular member 2530 is further 
P«>vktedsubstantialiyas dlsdosedinoneormoreofthef6ltowing: (1) U.S. utility 
25 patent application serial no. 09/454.139. attPmey docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
appiiratton no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. wrtifch claimed the benefit of the filing date of U.8. provisional 
30 application no. 60/121.702. filed on 2/25/1999; (3) U.S. utiBty patent applicatton 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/1 19.611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
ettomey docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefH of 
the filing date of U.S. provistonal applteation no. 60/108.i568. attorney docket no. 
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r 2S791 .9. filed on 11/16.1998; (5) U.S. provisional patent application m^^ 

filed on 2/^ B/TOOOr, (6) U.S. utility patent application no. 09/523,460, attorney docket 

no. 25791.1 1.02. filed on 3/10/2000. which, claimed the tMnefit of the f^^^^ 

U.S. provisional application no, 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 

r- 5. application no. 09/512,895. attorney dodcet no. 25791.12:02. filed on 2/24/2000. 

which claimed the benefit of the filing dates of U.S. provisibnal application no. 

^ 60/121.841.. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 

applicatk}n no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (6) 

^ U.S. utiTrty application no. 09/511.941. attorney docket no. 25791.16.02. filed on 

i 

10 2/24/2000, which dalmed the benefit of the filing date of U.S. provisional serial no. 
^ 60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 

application no. 09/588,946. attoniey dod^et no. 25791.17.02, filed on June 7, 2000, 
which daimed the benefit of the filing date of U.S. provisional patent application 
r serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

15 utility patent application no. 09/559,122, attorney docket no. 25791.23.02. filed on 
r 4/26/2000, which daimed the benefit pf the filing date of U.S. provistonal application 

no. 6W13l,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
r proviskmal application no! 60/146,203, attorney docket no. 25791.25, filed on 

7/29(1999; (12) U.S. provisional application no. 60^43,039, attorney docket no. 
n 20 25791.26, filed on 7/9/1999; (13) U.S. provistonat patent application serial no. 

' . 60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 

p application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 

U.S. provistonsri patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1^; and (16) U.S. provisional patent application no. 60/165,228, 
25 attorney docket no. 25791.39, filed on 11/12/1999. the disdosures of which are 
^ incorporated herein by reference. 

The expansion cone 2535 is preferably coupled to the support member 
2525. The expansion cone 2535 is further preferably removably coupled to ttie 
; expandable tutnilar member 2530. The expanston cone 2535 is preferably adapted 

30 to radially expand the expandat)ie tubular memt>er 2530 when tiie expansion cone 
r 2535 is axially displaced relative to ttie expandable tubular member 2530. The 

expansion cone 2535 Is further preferably adapted to convey flukiic materials to 
r aind/orfronnittie chamber 254Q. 

In a prefenred embodiment, ttie expanston cone 2535 is provided 
r 35 subslanflally as <Ssdosed in one or more of the foitewing: (1) U.S. utility patent 
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application serial no. /09«54.13a. attorney docket no. 25791.3.02. filed on 
12W1099. which claimed the benefit of the filing date of U.S. provisional petent 
application no. 6W1 1 1.293. attorney docket no. 25791 .3. filed on 12/7/1998; (2) U.S. 
utility patent applteatton serial nb..09/510.913. attorney docket no. 25791.7.02. filed 
5 on 2«3«000. which claimed the tienefit of the filing date of U.S. provistonal 
appPcatton no. 60/121.702. filed on 2^5/1999; (3) U.S. utility patent applteatton 
serial no. 09/502,350. attorney docket no. 25791.8.02* filed on 2/10«00p. whteh 
claimed the twnefit of the filing date of U.S. proviskmal application no. 60/119.611. 
attorney dpcket no. 25791.8; (4) u;s. utill^ pateiit appOcatton serial no. 08/440.338. 
10 attorney docket no. 25791.9.02. filed on 11/15/1999. which daimed the twnefit of 
the filing date of U.S. provtstonal appHcatkm no. 60/108.558. attorney docket no. 
55791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/1 8/2000; (6) U.S. utility patent appUcatlon no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000, which daimed the t)enefit of ttie filing date of 
15 U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
appOcatton no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
whfch daimed the Iwnefit of the filing dates of U.S. provistonai application no. 
60/121.841. attorney dodcet no. 25791.12. fited on 2/26/1999 and U.S. provisional 
applteatton no. 60/154.047. attorney docket no. 25791.29. filed oh 9/16/1999; (8) 
20 U.S. utility applteatton no. 09/511.941, attorney docket no. 25791.16,02. filed on 
2«4Q000. whteh daimed the t)enefit of the filing date of U.S. provistonal serial no. 
60/121,907. attorney dodcet no. 25701.16. fited on 2«26/1999: (9) U.S. utility patent 
appiteafion no. 09^8.946, attorney docket no. 25791 .17.02. filed on June 7, 2000, 
whteh daimed the benefit of flie filing date of U.S. provistonal patent appiteafion 
25 serial no. 60/137.998. attorney docket no. 25791:17. fited on 6/7/1999; (10) U.S. 
utility patent applicatton no. 69^59,122. attorney docket no. 25791.23.02. fited on 
4/26«K)0. which daimed ther benefit.of the filing date of U.S. provistonal appBcaflon 
ho. 60/131.106. attorney docket no. 25791.23, fited on 4/26/1999; (11) U.S. 
provisional applteatton no. 60/146.203. attorney docket no. 25791.25, filed on 
30 7/28/1999; (12) U.S. provistonal applteatton no. 60/143,039. attorney docket no. 
25791.26, fited on 7/8/1999; (13) U.S. provisional patent application serial no. - 
60/162.671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appBcatlon no. 60/159.039. attomey docket no. 25791.36. fited on 10/12.1999; (15) 
U.S. provistonal patent applteation no. 60/159.033, attorney docket no. 25791.37. 
5 fited on 10/12/1999; and (16) U.S. provisional , patent applteation no. 60/165.228. 
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attorney docket no. 25791.39, Bled on 11/12^1999. the disclosures of which are 
incorporated herein by reference. 

The chamiMr 2540 is defined t>y the initeiior portion of the kMm section 2565 
of the expandable tubular rhember 2530 below the expansion cone 2535 and above 
the end plate 2545. The chamber 2540 is preferably adapted to contain a quantity 
of a fluidic materials having a higher density than the fhiidic materials outside of the 
expandable tubular merr^ 2530. . 

The upper sealing ntember 2555 is preferably coupled to the outside surfece 
of the upper section 2575 of , the expandable tubular member 2530. The upper 
sealing member 2555 \s preferably adapted to fluididy seal ttte Interfece between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the wellbore casing 2500. The upper sealing member 2555 may be any 
number of oonventiaial commercially available sealing members. In a preferred 
embodiment, the upper seafing nwmber 2555 te vlton mbber in order to optimally 
provide load carrying and pressure sealing capacity. 

The lower sealbfig member 2560 preferably coupled to the outside surftice 
of the upper, section 2575 of the expandable tubular member 2530. The lower 
sealing member 2560 is preferably adapted to fluididy seal the Interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the open hole welibore secfon 2505. The lower sealing merriSer 2560 may be 
any number of conventional oommerdaliy available seaHng membere. In a preferred 
embodiment, the lower, sealing member 2560 is vilon rubber in order to optimally 
provide load carrying and pressure sealir^ capadty. 

As illustrated In Fid. 25a, the apparatus 2520 is preferably positiohed within 
the wellbore casing 2500 and the open hole wellbore section 2505 with the 
expandable tubular member 2530 positioned in overlapping relatioh to the weUbore 
casing ^00. 

As illustrated in FIG. ^b, a quantity of a fluidic material 2580 having a 
density greater than the density of the fluidic material within the region 2585 outside 
of the expandable tubular member 2530 is irijected into the chamber 2540. In a 
preferred embodintent, the difference in hydrostatic pressure between th« cfiamber 
2540 and the region 2585. due to.the differences in fluid (tensities of these regions, 
causes the expandable tubular member 253& to be ratHaily expanded by. and 
wdnided off of. the expandon conis 2535. In a prefened embodiment, during the 
extnision process, the podtton of the support nwmber 2525 is adjusted to ensure an 
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overiapping relation between the expandable tubular mernber 2530 and the wellbore 
casing 2500. In a preferred embodiment, the quantity of the fluidic material 2580 
InWaHy injected into the chamber 2540 19 subsequently increased as the size of the 
chamber 2540 increases during the extrusion process. In this nianner. high 
pressure pumping equipment is typically not required, or the need for It Is at least 
minimized, leather, in an exemplary embodiment, a column of the fluidic material 
2580 is maintained within the support member 2525. 

In an alternative embodiment, a compressible cement and/or epoxy Is 
injected into the annular space between the unexpended portion of the tubular 
member 2530 and the wellbore casing 2500 before and/or during the extrusion 
prwess. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member2530. 

As Illustrated in FIG. 25c, in a preferred embodiment, after the expandable 
tubular member 2530 has been completely extruded off of the expansion cone 2535. 
a new section of wellbore casing is fomwd that preferably includes the radially 
expanded tubular member 2530 and an outer annular layer of a flutdic sealing 
material. IMore generally, the apparatus 2520 Is used to repair or fbmi wellbore 
casingis, pipelines, and structural suppoite. . 

Referring to RdS. 26a to 26c an alternative embodiment of an apparatus 
and method for coupHng an expandable tubular member to a preexisting structure 
wlO now be described. Referring to Rg. 26a. a wellbore casing 2600 and an open 
hole wellbore section 2605 are positioned within a subterranean fbrnntion 2610. 

vrellbore casing 2600 and the open hole weHbore section 2605 may be 
positioned In any orientation from the vertical direction to approximately the 
horizontal direction. 

In a preferred embodiment, an apparatus 2620 is utiPized to form a new 
section of wellbore casing vwthin the open hole wellbore section 2605. More 
generally, the apparatus 2620 is preferably utilized to fbmi or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2620 preferably includes a support member 2625, an 
expandable tubular member 2630. an expansion cone 2635. a slip joint 2640. an 
end plate 2545. a chamber 2650. one or more slip members 2655. one or more 
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sealing members 2670, one or more upper sealing members 2675. and one or more 
lawer sealing members 2680. 

The support member 2625 is preferably adapted to be coupled to a surface 
location. The support member 2625 is further coupled to the exparision cone 2635. 
The support member 2625 is preferably adapisd to convey fluidic materials to and/or 
from the chamber 2640. The support ntember 2625 may. for example, be 
conventional coinmerciaily available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

The expandable tubular member 2630 Is removably coupled to. the 
expanskw cone 2635. In a prefened embodiment, the expandable tubular member 
2630 further Includes one or more upper and lower sealing members. 2675 and 
2680, on the outskle surface of the expandable tubular member 2630 in order to 
optlmally seal the interface between the expandable tubular member 2630 and the 
wellbore casing 260p and the open hole wellbore section 2605. 

In a prefemed embodiment, the expandable tubular member 2630 further. 
Includes a tower sedton 2BdS, an IntomMdIate sectfon 2690. and an upper section 
2695. In a preferred embodiment, the wall thicknesses of the lower and 
Wemwdlate secMons. 2685 and 2690, are less thaii the wall thickness of the upper 
secUon 2695 in order to optimally fedlltate the radial e)qran^ of the expandable 
tobular menter 2630. 

In a preferred embodiment, the tower section 2685 of the expandable tubular 
member 2630 houses the slip Joint 2640. the end plate 2645, the slips 2655. and me 
searmg members 2670. In a prefaned embodiment, the interior portton of the tower 
sectton 2685 of the expandable tubular member 2630 betow the expansion cone 
2635 and above the end plate defines the chamber 2850. In a preferred 
embodinfjent, the tower sectnn 2685 of the expandabte totHilar member 2630 further 
includes one or more of the anchoring devices described above with reference to 
FIGS. 1ato25a 

In a preferred embodiment, the expandabte tubular member 2630 is further 
provided substenttally as disdosed in one or more of the following: (1). U.S. utility ' 
patent appllcatton serial no. 09/454.139, attorney docket no. 25791.3.02. fited on 
12/3/1999. which dalmed the benefit of the filing date <rf U.S. provistonal patent 
appihalion no. 60/1 11.293, attorney docket no. 25791.3. fited on 12/7/1998; (2) U.S. 
utDlty patent appikatton serial no. 09/510.913. attorney docket no. 25791.7.02, Uted 
on 2«3/2000. whteh daimed the benefit of the filing date of U.S. provistonal 
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application no. 6W121.702. filad on 2/2W1999: (3) U.S. utility patant appDcaUon 
seriai no. 09^,350, attorney docket no. 25791.8.02, filed on 2/100000. which 
dainned the benem of the tiling date of U.S. proyisronal appltcation no. 60/119,61 1. 
attorney docket no. 25791.8; (4) U.s: utility patent applicatien serial no. 09/440.338. 
5 attorney docket no. 25791.9.02. filed on 1 1/15/1999. whteh claimed the twneflt of 
the filing date of U.S. proviskmal applicatton no. 60/108.658. attorney docket no. 
25791.9, filed on 1 1/16.1998; (5) U.S. proviskNttI patent appBcaOon ho. 60/183.546. 
filed on 2/18/2000; (6) U.& utility patent appikatkm no. 09/523.480, attorn^ d^t 
no: 25791.11.02, filed on 3/10/2000. which claimed the iMnefit of the filing date of 
10 U.S. provisk)nal application no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney dockiat no. 25791.12.02, filed on 2/24/2000. 
which dalmed the benefit of the filing dates of U.S. provisional applicatton no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provlslonai 
appficatton no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
15 U.S. utility appiteaUon no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2Q4/2000. whteh claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appHcatton no. 09/588,946. attorney docket no. 25791.17.02, filed on June 7. 2000. 
which claimed the iMneflt of the filing dale of U.S. provistohal patent application 
20 serial no. 60/137.998. attorney docket tio: 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent appUcatton no. 09^59.122. attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal application ho. 60/148.203. attorney docket no. 25701.25. filed on 
25 7/29/1999; (12) u:is. provisk>na| applieatkm ho. 60/143.039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
appDcatfon nb. 60/159.039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent applicatnn no. 60/159.033. attorney docket no. 25791.37. 
30 filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165.22L, 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of which are 
incorporated herein by reference. . 

The expanston cone 2635 is preferably coupled to the support member 2625 
and the slip joint 2640. The e}q>ansion cone 2635 is further preferably removabiy 
» coupled to the expandable, tubular member 2630. The expansion cone 2635 Is 
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preJsrably adapted to radially expand the expandable tubular member 2630 when 
the expansion cone 2635 is axially displaced relative to the expandable tubular 
member 2630. The expansion pone 2635 is further preferably adapted to convey 
fluidic rirarterlals to and/or from the oharnber 2650. 

In a preferred embodiment, the expansion cone 2635 is further, provided 
substantially as disclosed in one or more of the following: (1) U.S. utilty patent 
application serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
12/3/1999. which claimed the. benefit of the filing date of U.S. provfstonal patent 
application no. 60/1 11.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510,913, attorney docket no. 25791 .7;02. filed 
on 2/23/2000, whfch claimed the benefit of the filing date of U.S. provlstonal 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no! 25791.8.02, filed on 2/10/2000, 
claimed the benefit of tiie filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attom^ docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisiohal appllcatibn no. 60/108,558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent applkatibn no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent applteation no. 09/523,460. attorney docket 
no. 25791.11.02. filed on 3/10/2000, wh|ch claimed the benefit of the filing date of 
U.S. provlsnnal appllcatiori no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
appllcatton no. 09/512.895. attorney docket no. 25791.12,02. filed on ^4^2000. 
which claimed the ben^ of die. filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. piovislonai 
appllcatibn no. 60/154.047. attom^ docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed ttie benefit of ttie filing date of U.S. provisfonal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appfication no. 09/588.946. attorn^ docket no. 25791.17.02. filed on June 7, 2000. 
which claimed the benefit of ttie filing date of U.S. provisional patent application 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/555.122. attomey docket no. 25791.23.02. filed on 
4/26/2000, which claimed ttte benefit Of the filing date of U.S. provisional application 
ho. 60/131.106. attorney docket, no. 25791.23. fited on 4/26/1999; (11) U.S. 
provlstonal application no. 60/146,203. attomey docket no. 25791.25; filed on 
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7/29/1999: (12) U.S. provisiojial application no. 60/143.039, attorney dodtet no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.871. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attorney docket ha 25791.36. filed on 10/12.1999; (15) 
5 U.S. provistonal patent appHcatton no. 60/159,0(33. attorney docket no. 25791.37. 
filed on 10/12/1099; and (16) U.S. pnoviskmi patent appOcatioh no. 60/165,228. 
attorney docket no. 25791,39. filed on 11/12/1999. the disctosures of whteh are 
incorporated herein t)y reference. 

The sOp joint 2640 is coupled to the expansfon cone 2635 and the end plate 
10 2645. The slip joint 2640 is preferably adapted to penhit the end plate 2645 to be 
axialiy displaced relative to the expansion cone 2635. In this manner, the sjze of the 
chamber.2650 is variable. The slip joint 2640 may be any number of conventtonal 
commercially available slip joints modified In accordance with the teachings of the 
present disckisure. 

The slip joint 2640 preferably includes an upper member 2640a. a resilient 
member 2640b, and a kiwer member 2640c. The upper member 2640a Is coupled 
to the expanston cone 2635 and the resilient member 2640b. The upper member 
2640a is movably coupled to the lower member 2640b. Tlie upper rnember 2640a 
prefisrably Includes one or more fluM passages 2640aa that perntit the passage of 
fluWte materials. The lower member 2840b is coupled to the end plate 2645 and the 
resilient member 2640b. The lower member 2640b is movably coupled to the upper 
member 2640a. The lower member 2640b preferably includes one or more fluid 
passages 2640ba that permtt the. passage of fhjMic materials.. The resHient member 
2640c is coupled between the upper and tower members. 2640a and 2640b. The 
resilient member 2646c is preferably adapted to apply an upward axtol fbroe to the 
end plate 2645. 

The end plate 2645 is coupled to the slip joint 2640. the slips 2655, and the 
sealing members 2670. The end plate 2645 is preferably adapted to seal off a 
portion of the interior of the lower section 2685 of the expandable tubular member 
2630. The end plate 2645 is further adapted to define, in combination with the 
expandabte tubular member 2630, and the expanston cone 2635. the chamber 
2650. 

. The chamber 2650 is defined by the interior portion of the tower section 2685 
of the expandable tubular member 2630 betow the expanston cone 2635 and above 
the end plate 2645. In a preferred embodiment, the pressurizatton of the chamber 

102 



2650 caiees the axpansioh oone 2635 to be axially displaced and thereby radially 
expand the expandat)le tubular member 2630. The chamber 2650 Is preferably 
adapted to move upirardly within the expandable tubular member 2630 as the 
expansion oone 2635 and end plate 2645 are axially displaced within the 
expandable tubular nrtember 2630. 

The slips 2655 are coupled to the end plate 2645. The sUps 2655 are 
preferably adapted to permit the end plate 2645 to be displaced In the upward axial 
direction: but prevent axial displacement of the end plate 2645 In the downward 
direction. In this manner, the chamber 2650 is pressurized by Irijec^ng fluidte 
materials into the chamber 2650. Because the end plate 2645 Is maintained In a 
substantially stationary position, relative to the expandable tubular member 2630, 
during ttie injection of pressurized fiuidic materials into the chamber 2650, <the 
pressurization of the chamber 2650 preferably axially disfdaoes the expanston cone 
2635. In a (Mefened embodiment, when the slip Joint 2640 Is ful^ extended, the slip 
joint 2640 then displaces the end plate 2645 in the upward axial direction, in a 
preferred embodiment, when the spring force of the elastic member 2640c of the slip 
joint 2640 is greater than the fluidlc pressurization force within the chamber 2650. 
the end plate 2645 is dispiaoed in the upMard axial dirscOoh. 

The sealing members 2670 are coupled to the end plate 2645. The sealing 
members 2670 are further preftobiy sealingly ooupied to the interior wails of the 
expandable tubular member 2630. In this manner, the charnber 2650 is optimally 
pressurized during operation of the apparatus 2620. 

The upper sealing member 2675 is prefarabiy coupled to the outside surtaoe 
of the upper section 2695 of the expandaide tubular itiember 2630. The upper 
sealing member 2SiTS Is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2695 of the expandable tubular member 2630 
and the weilbore casing 2600. The upper sealing nrwmber 2675 nriay be any 
number of conventional commercially avaitable sealing members. In a lireferred 
embodiment, the upper sealing mernber 2675 is viton nibber in order to optinmlly 
provide load carrying and pressure sealing capacity. 

The lower sealing member 2680 is preferably coupled to the outside surtaoe 
of the upper sectton 2695 of the expandable tubular member 2630. The lower . 
sealing mmiber 2680 is preferably adapted to fluididy seal the interface between 
the radially exparKfed upper section 2695 of the expandable tubular men^r 2630 
and the open bote weilbore section 2605. The lower sealir^ member 2680 may be 

103 



any number of conventional contmerdally available sealing members. In a prefened 
embodiment, tiie lower sealing member 2680 is viton mbber In order to optimally 
provide load carrying and pressure sealing capacity. 

As iflustrated in FIG. 28a. the apparatus 2620 is preferably posWoned within 
the wenxNB casing 2600 and the open hole weDbore section 2605 with the 
expandable tubular member 2630 positioned in overlapping relation to the weHbore 
casing 2600. In a prefured embodiment., the lower section 2685 of the expandable 
tubular member 2830 is then anchored to the open hole wellbore section 2605 using 
one or more of the apparatus and methods described al>ove with reference to FIGS. 
1ato25& 

As Illustrated in FIG. 26b, the radial expand of the expandable tubular 
member 2630 is then initiated by: (1) applying an upward axial force to Vt» 
expansion oone 2635; and/or (2) pressurizing the chamber 2650 by injecting a 
pressurized fluldic material into the chamber 2650. 

In a preferred embodiment, the expandable tubwiar member 2630 is radially 
expanded by applying an upward axial force to the expansion oone 2635. In a 
prefeirad embodiment, once the slip joint 2640 is fUlly extended, the end plate 2645 
is then axially displaced in the upward direction. In this manner, the end plate 2645 
fbllows the expansion oone 2035. In a preferred embodiment, the chamber 2650 is 
pressurized when the fhctional forces exceed a predetermined value. In this 
manner, the axial displacement of ttie expansion cone 2635 is provided by applying 
an axial force that Is sdectiveiy supplemented by pressurizing the chamber 2650. 

In an altemative embodiment, a oorr^Messlble cement and/or epax^ 
ifliecled into the annular space between the unexpended portion of the tubular 
member 2630 and the weObore casing 2800 before and/or during the extrusion 
process. The compresslbie'cement and/or epoxy is then preferably permitled to at 
least partially cure prior to the initiation of the radial expansibn process. In this 
manner, an annular stnictural support and fiuidic seal is provided around the tubular 
member 2630. 

As illustrated in FIG. 26c in a piWerred embodiment, after the expandable 
tubular member 2630 has been completely extruded off of the expansion cone 2635. 
a now action of wellbore casing is ftwmed that preferably includes the radially 
expanded tubular member 2630 and an outer annular layer of a fiuidic sealir^ 
material. Mom generally, the apparatus 2620 is used to repair or Uxm wellbore 
caeeings, pipelines, and stmctural supports. 
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Referring inittally to FIG. 27. a preferred method 2700 of coupling an 
expandable tubular member to a preexisting structitfa includes the steps of: (1) 
coupling the expandable tobular mernber to the preexisting structure by axially 
displacing an expansion oorie; and (2) radially mpandihg the expandable tulNJiar by 
applying direct radial pressure. 

In a pruned embodiment, as Ulustrated in FIG. 28. in step 2705. an 
expandable tubular member 2805 is coupled to a preexisling welibore casing 2810 
positioned within a subterranean formation 2815. In a prefBrred embofimeht. the 
weHbore casing 2810 further includes an outer annular layer 2820 of a fluMic sealing 
material such as. tor exampte, cement The expandable tubular memb«- 2805 may 
be coupled to the preexisting welibore casing 2810 using any number of 
conventional commerciatiy available methods for coupling an expandabte tubular 
member to a preexislirig structure such as. for example, pulling an expansion cone 
through a tubular member, or pushing an expansion cone through a tubular member 
using a pressuri^ fluldic material. In a prsfened embodiment, the expandable 
tubular member 2805 is coupled to the preexisting structure 2810 using one or more 
of the apparatus and methods disclosed in the following: (1) U.S. utility patent 
application serial no. 09/454.139. attorney dddcet no. 25701.3.02. fited on 
12/3/1999. which claimed the benefit of thc| fiUng date of U.S. provisional patent 
application no. 6(V1 1 1.293, attorney docket no. 25791 .3. filed on 12/7/1998; (2) U.S. 
utility patent application sertel no. 09/510.913. attorney docket no, 25791.7.02. fited 
on 2/23/2000. whfeh claimed the benefit iof the filing date of U.S. provistonat 
applicatton no. 80/121.702. fited on 2/25/1999; (3) U.S. utility patent appUcation 
serial no. 09/502.350, attorney docket no. 25791 .8.Q2j filed on 2/10/2000. which 
claimed the benefit of the Wing date of U.S. proyi^nal applicatton no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utilify patertt appHcatton serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisionai application no. 60/108.558. attorney docket no. 
25791 .9, filed on 11/16.1998; (5) U.S. provistonai patent applteation no. 6p/183.546, 
fited on 2/18/2000; (6) U.S. utility patent applk»tloh no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appik»tion no. 09^12.695, attorney docket no. 25791.12.02. ffled on 2/24^000,- 
which claimed the benefit of ttie filing dates of U.S. provistonal application no. 
60/121.841. attomey docket no. 25791.12. fOed on 2/26/1999 and U.S. provtetonal 
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application no. 60/154.047. attorney dodcet no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attorney docket na 25701.16. filed on 2/26/1999; <9) U.S. utility patent 
5 applkation no. 09/588.946. attorney docket no. 25791.17.02. filed oh June 7, 2000. 
which claimed the benefit of the filing date of U.S. proviskmai patent applkatfon 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000i which claimed tiie benefit of the fiUng flate of U.S. provistonal applkation 
10 no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039, attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162,671 . attomey docket no. 25791 .27, filed on 1 1/1/1 999; (14) U.S. provisional 
15 application no. 60/159.039. attomey docket no. 25791 .36. filed on 10/12,1999; (15) 
U.S. provisional patent appHcation no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1099; and (16) U.S. provisional patent application no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999. tiie disclosures of vwhich are 
incorporated herein by reference. In a prefierrBd embodiment, ttie amount of radial 
20 expansion provided in step 105 ranges fttm about 5% to 20%. 

In a prefened embodiment, as illustrated in FIG. 29, in step 2710, at least a 
portion of ttie expandaUe tubular member 2805 is furtheir radially expanded by using 
a radbj expanskm tool 2905 to apply direct radial pressure to the expandable 
tubular member 2805. The radial expansion tool 2905 may be any number of 
conventional radial expanston tools suitabte for applying direct radial pressure to a 
tubular member. In a prefened embodiment, tin radial expansion tool 2905 is 
provided substentially as disclosed on one or more of the foiknvlng U.S. Patenter 
5.014.779 and 5.083.608, the disctosures of vtMch are incorporated herein by 
reference. In a prefened embodiment, the anwunt of radial expanston of the 
expandabte tubular member 2805 provided in step 2710 ranges up to about 5%. In 
a preferred embodiment, ttie radial contact pr^sures generated by \he radial 
expansion tool 29(K in stop 2710 rarige from about 5.000 to 140,000 psi. in order to 
optimally plastically defbnn ttie exparidabte tubular memb«^ 205 to ttte. final desired 
geometry. 
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In a praferred embodiment, the radial expansion provided in step 2705 is 
limited to the portion of the expandable tubular member 2805 that overlaps with the 
preexisting wellbore casir^ 2810. In this manner, the high compressive forces 
typically required to radially expand the portion of the expandable tubular member 
2805 that overlaps with the preexteflng wellbore casing 2810 are optimally provided. 

In an alternative embodiment, the radial e^cpanslon in step 2705 radially 
expands the expandable tubular member 2805 to provide ah inside diameter 
substantially equal to the inside diameter of the pre-existing wellbore casing 2810. 
In this manner, a mono-dianieter wellbore casing Is optimally provided. 

Thus, the method 2700 provides a 2-6tep redlal expansion process that 
utilizes: (1) a relatively quidc method of radial expansion for the rDaJority of the radial 
expansion; and (2) a high contact pressure method for the remaining radial 
expansion. In several alternative embodiments, the nrmthod 2700 is used to fonn or 
repair wellbore casings, pipelines, or structural supports. 

The method 2700 further provides an apparatus arKi method fcx* coupling an 
expandable tubular member to a preexisting structiA^. The expandable tubular is 
initially coupled to the preexisting structure by axially displacing an expansion cone 
within the expandable tubular member. The expandable tubular merTA)er is then 
further radially expanded by applying a radial force to the expandable tubular. The 
apparatus and method have Wide application to the fomoation and repair of wellbore 
casings, pipelines, and structural supports. The apparatus and method provide an 
efficient and reliabte method for forming end repairing weiibcro casings, pipelines, 
and structural supports. In a preferrsd ImplemeritBtion, the initial radial expansion of 
the expandable tubular member by axially dfaspladng the expansion cone provide 
from about 5% to 25% of radial expansion, and the subsequent application of direct 
radial pressure to the expandabte tubular rnenrtber provides an additional radial 
expansion of up to about 10%. In tills manner, the desired final geometry of 0ie 
radially expanded tubular member |s optimally achieved In a time efficient and 
reliable manner. This method and apparatus is particularly useful in optimally 
creatir^ profiles and seal geometries for liner tops and for connections between 
Jointed tubulars. 

A mettKXl of ooupOng an expandable tutujiar member to a preexisting 
structure has been described that includes positioning Vhe tut>ular member and an 
expansion cone wKhin the pr9exisfing structure, anchoring the tubular member to 
the preexisting stmcture, axially displacing the expanston cone relative to ttie tubular 
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member by puning the expansion cone through the ^bular mem 
the interface between the expansion coQe and the tubular member, in a preferred 
embodiment, lubricating the interface tosHHoen the expansion oorie and the tubular *-] 
member includes: injecting a lubricating fluid into the traOing edge of the interf^ 
5 between the expansion oone and the tubutar member, in a prefenred embodiment. -^^ 
the lubricating fluid hM a viscosity ranging firbm abo^ in a 

preferred embodiment, the injecting indudes: infecting lubricating fluM ^ 
end of the expansion cone. In a preferred embodiment, the irijecling InchJdes: 
injecting lubricating fluid into the area around ttw axial midpoiht of a first tapered end 

10 of the expansion cone, in a preferred embodiment, the injecttng includes: iitjecting 
lubricating fluid into a second end of the expansion cone. ■ In a preferred 
embodiment, the injecting includes: injecting lubricating fluid into a tapered first end 
and a second end of the expansion oone. In a preferred embodiment, the injecting 
includes: injecting lubricating fluid into an interior of the expansion cone, in a 

15 prefened embodiment, the Injecting includes: injecting lubricating fluid through an 

outer sitfface of the expansion cone. In a prefened embodiment, the injecting , 
includes: injeii^ng the lubricating fluid into a plurality of discrete locations along the 
trailing edge portion. In a. prefened embodiment, the lubricating fluid includes 
driUng mud. in a prefsnied embodiment, the lub^ting fluid further includes: 

^ ToiqTrim ill. EP Mudlib. aid DrillN-SHd. In a preferred embodiment, the lubricating 
fluid includes TorqTrim III. EP Mudlib. and Drill-N-Slid. in a prefened embodiment, 
the interface between the. expansion cone and the tubular member includes: coating - 
the interior surface of the tubular niember with a lutxricant in a preferred 
embodiment, lubricating the interface betvimen the expanston cone and the hjbular ^ 

25 member indudes: coating the interior surface of the tubular member with a fl^ 
of a lubricant, and applying a second part of the lubricant to the interior surface of 
the tubular nwn^. In a prsfenred embodiment, the hibrteant comprises a m^ialHc 
soap. In a preferred embodiment the lubricant Is selected from the group consisting 
of C-Lube-10, C-PHOS-58-M. and C-PH0S-5ft-R. In a preferred embodiment, the 

30 lubricant provides a sliding friction coeflident of less than about 0.20. In a preferred 
embodiment, the lubricant is chemically bonded to the interior surfeces of the tubular 
memt>ers. In a preferred emtkxiiment, the lubricant Is mechanically bonded to the 
interior surfaces of the tubular members. In a preferred embodiment, the lubricant is 
adhesively bonded to the interior surface of the tubular members, in a preferred 
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embodiment, the lubricant includes epoxy, molybdenum disulfMe. graphite, 
ahmiinum, copper, alumteilicate and polyethylenepolyamine. 

A method oT coupling a tubular member to a preexisting stmcture has also 
been described that includes positioning the tubular member and an expansion cone 

5 within the preexisting stnicture. anchoring the tubular member to the preeidsting 
stnidure, and axialiy displacing the expansion cone relative to the tubular member 
by pulling the expansion oone through the tubular member* The tubular member 
preferably includes: an annular member, including: a wall thickness that varies less 
than about 8 %, a hoop yield strength that varies less than about 10 %, 

10 imperfecUons of less than about 8 % of the wall thickness, no failure for radial 
expansions of up to about 30 %, and no necking of the walls of the annular membbr 
for radial expansions erf up to about 25%. 

A method of coupling a tubular memt>er to a preexisting stmcture has also 
been described that Includes Injecting a lubricating fluid into the preexisting 

15 structure, posittoning tlie tubular member and an expansion oone within the 
preexisting stmcture, anchoring the tubular member to the preexisting structure, and 
axlally displacing the expansion cone relative to the tubular member by pulling the 
expansion cone through the tubular member. In a preferred embodiment, the 
lubricating fluid includes: BARO-LUB QOLI>-8EALT>* brand drilling mud lubricant. 

20 A method of coupling an expandable tubular member to a preexisting 

structure has also been described that Indudes posittoning the expandable tubular 
member and an expanston oone within the prisexisting structure, anctoring the 
expandable tubular member to the preexisting structure, and 
axtelly displacing the expansion cone relative to the expandable tubular member by 

25 pulling the expansion cone through the expandable tiAular member; In a prefenred 
embodiment, the expandable tubular member includes: a first tubular member, a 
second tubular member, and a threaded connection for coupling the first tubular 
member to the seoond tubular member. In a preferred embodiment, the threaded 
connection includes: one or more sealing members for seating the interface between 

30 the first and secorrd tubular members. In a preferred emt>odiment, the threaded 
connection comprises a pin and box threaded connection. In a prefened 
embodiment, the sealing members are positioned adjacent to an end portkxi of the 
thread connection. In a preferred enr^>odiment one of the sealing members is 
positioned acljacent to an end portion of the threaded oonnedkm; and wherein 

35 another one of the sealing membere is not positioned adjacent to an end portion of 
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the threaded connection. In a prefened emtxxliment, a plurattty of the seafing 
members are positioned acQacent to an end portion of the threaded connection. 

. A method of coupling an eicpandable tulxjlar memt)er to a preexisting 
structure has also t)een .descrit)ed that includes positioning the expandable tubular 
5. member and an expansion cone within the preexisting structure, anchoring the 
expandable tubular menriber to the preexisting structure, ^ 
axially displacing the expansion cone relative to the expandable tubular member by 
pulling the expansion cone through the expandable tubular member. In a preferr^ 
embodiment, the expandable tubular member includes a plurality of tijd)ular 

10 memtiers having threaded portions that are coupled to one another by the process 
of: coating the threaded portions of Vt\e tubular members with a sealant, coupling the 
threaded portions of the tubular members, and curing the sealant In a preferred 
embodiment, sealant is selected from the group consisting of epoxies. 
themiosetting sealing oompounds, curable sealing compounds, and sealing 

1 5 compounds having pdymerizable materials, in a prefenBd embodime^nt, the method 
further includes: initially curing the sealant prior to radially expanding the tubular 
members, and finally curing the sealant after radially expanding the tubular 
members. In a preferred embodbnent, the sealant can be stretched up to about 30 
to 40 percent after curing without failure; In a prefemed embodiment, the sealant is 

20 resistant to conventional welibors fluidic materials. In a preferred embodiment, the 
material properties of the sealant are substantially stable for temperatures rariging 
from about 0 to 450 In a preferred embodiment, the method further includes: 
applybig a primer to the threaded porttons of the tubular members prior to coating 
the threaded portions of the taJbular members with the sealant In a preferred 

25 embodiment, the prirrar includes a curing catalyst In a prefierred embodiment, the 
primer is appDed to the threaded portbn cf one of tte tubular members and the 
sealant is applied to the threaded portion cf the other one of the tubular members. 
In a preferred embodiment the primer includes a curing catalyst, 

A method of coupBng a . tubular member to a preexisting structure has also 

30 been described that Includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular mend)er to the preexisting 
structure, and axially displadng the expansion cone relative to tirie tubular member 
by pulling the expansion bone through the expandable tubular menrtt>er. In a 
preferred embodiment the tubular member include: a pair of rings for engaging the 
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preexisting stnicture, and a sealing element positioned between the rings for sealing 

the interfeoe t)etween the tubular member and the preexisting structure^ 
r- A method of coupling a tubular member to a preexisting structure has also 

been described that includes positioning the expandable tubular member and an 
f£. 5 expansion cone within the preexisting structure, anchoring the expandable tubular 

member to the premisting stnicture. and axially displacing the expansion oone 
^ relative to the expandable tubular member by pulling the expansion cone through 

/ the expandable tubular member. In a preferred embodiment, the tubular momber . 

^ Includes one or more slots. In a preferred embodiment, the slots are provided at a 

10 preexpanded portion of the tubular member. In a preferred embodiment, the slots 

are provided at a non-preexpanded portion of the tubular member. 

A metttod of coupling a tubular member to a preexisting structure has also 

t>e6n described that Includes positioning the ^(pandable tubular member and an 

expansion cone within the prmxisting structure, anchoring the expandable tubular 
1& member to the preexisting structure, and axially displacing the expansion cone 
^ relative to the expandable tubular member by puDing the exparision cone through 

the expandable tubular member! In a preferred embodiment, the tubular member 

r includes: a first preexpanded portion, an intermediate portion coupled to the first 

1 ■ - ■ 

preexparKted portion including a sealing element, and a second preexpanded 

r 2D portion coupled to the intermediate portion. 

A method of coupling a tubular member to a preexteting structure has also 
been described that Includes positioning the expandable tubular member and an 
expansion cone within the preexisting stnidure, anchoring the expandable tubiiter 

^ member to the preexisting stnidure, and axially displacing the expansion cone 

25 relative to the expandable tubular member by pulling the expansion cone through 

^ the expandable tutHitar member by applying an axial farce to the expansion cone. 

^ The axial force preferably includes a substantially constant axial force, and an 

increased ax»l forte. In a preferred embodiment, the increased axial force is 
provided on a periodic basis. In a preferred emtKxJiment. the increased axial force 

I 

30 is- provided on a random basfe. In a preferred embodiment, the ratio of the 
^ increased axial force to the substanflatly constant axial force ranges from about 5 to 

40%. 

r A method of coupHng a tubular member to a preexisting structure has ateo 

baen described that bidudes positioning the tubular member and an expanston oone 
35 v^ln the preexistirig stmcture, anchoring the tubular mmAer to the preexisting 
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stmcture, and axially displadr^ the e)qMinsion cone relative to the expandable 
tubular member by pushing and puDing the expanston cone through the expandable 
tubidar member, In a pfefenred embodiment puslting the expansion ccHrve includes: 
injecting a imssurized fluidic material into contact with the expansion cone. 

A method of ooupDng a tubular member to' a preexisthg structure has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisting stnicturs. anchoring the tubular member to the preexisting 
structure, a}dally displacing the expansion cone relative to the tubuiar member by 
pdling the expansion cone through the Qxpandable tubular member, and injecting a 
curable fluidic sealing material between the tubular member and the preexisting 
structure prior to axially displacing the expansion cone. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisting structure^ anchoring the tubular member to the preexisting 
structure by increasing the size of the expansion cone, and axially displacing the 
expansion cone relative to the tubular rnember by pulling the expansion cone 
through the ttdDular member. 

A method of coupling a tubular member to a preexisting stnjcture has also 
been described that includes positioning the tubular'meniber and an expansion cone 
within the preexisting stnjcturs, anchoring the tubular rmmber to the preexisting 
structure by heating a portion of the tubular member, and axi9Hy displacing the 
expansion cone relative to the tubuiar member by pulling the expansion cone 
through the tubular member. 

A method of boupiing an expandable tulHilar member to a preexisting 
structure has also bejsn described that includes positioning the expandablis tubular 
merTd)er, an expansion cone, and an anchoring device within the preexisting 
structure, positioning the anchoring device abpve the expar^ion oohe, anchoring the 
expandable tJbular member to the preexisting structure using the anchoring device^ 
and axially dlsplacnig the expansion cone. 

A nfiethod of coupling an expandable tubular member to a preexisting 
structure has also been described that indiKles petitioning the tubuiar member and 
an expansion cone within the preexteting structure, explosively anchoing the tubular 
member to the preexisting structurs, and axially displadng the expansion cone 
relative to the tubular menriber. 
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A method of ooupting an expandable tubular to a preexisting stoicture has 
also been described that includes fixing the position of w expandon cone within the 
preexisting stmcture. driving the expandable tubular meniber onto the expansion 
oone in a first directibn, and axially disptadrig the expansion cone in a second 
direction relative to the expandable tubular member. In a preferred embodiment, the 
first and second directions are different. 

A method of coupling an exparKlable tubular member to a preexisting 
structure has also been described that Includes placing the expandable tubular, an 
expansion cone, and a resilient anchor within the preexisting structure, releasing \he 
resiitent anchor, and axially displacing the expansion cone within the expandatrie 
tubular member. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member, an expansion cone, and an anchor into the preexisting structurs, anchoring 
the expandable tubular niember to the preexisting structure by: pivoting one or more 
engagement elements, and axially displacing the expansion cone. In a preferred 
embodimerd, pivoting the engagement elements includes: actuating the 
engagement elements. In a preferred embodiment, pivoting the engagement 
etements includes: pladng a quantity of a fluidic material onto the engagement 
elements. In a preferred embodiment, pivoting the engagement elements includes: 
displacing the dependable tubular member 

A method of coupling an expandable tubular member to a preexfsting 
structure he» also been d^cribed that includes placing the expandable tubular 
member and an expansion oone into the preexbtlniig strudure, placing a quantity of 
a fluidic rrtaterial onto the expandable tubular member to anchor the expandable 
tubular member to the preexisting structure, and axially displacing the expansion 
ccme. In a prsfenBd embodiment, the fluidic material comprises a t>arite plug. In a 
. preferred emtxxliment, the fluidic material comprises a flex plug. 

A method of coupling an expandable tubular membi^ to a preexisting 
structure has also been described that includes positioning the expandable tubular 
member arxl an expansion cone into the preexisting structure, anchoring the 
expandat>le tubular mernber to ttie preexisting structure by injecting a quantity of a 
hardenable fluidic material into the preexisting structurs, at least partially curing the 
hanlenable fluidic sealing material, and 
axially dlsplacir^ the expansion cone. 
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A method of ooupling an expandable tubular member to a preexisting 
stnjdure has also been described that Includes placing the expandable tubular 
member and an expansion cone within the preexisting structure, and applying an 
axial force to the expandable tubular member in a downward direction. 

A method of ooupling an expandable tubular member to a preexisting 
structure has also been describe that includes placing the expandable tubular 
member and an expansion cone within the preexisting structure, injecting a quantity 
of a first fluidic fraterial having a first density into the region of the preexisting 
structure outside of the expandable tubular member, and injecting a quantity of a 
second fluidic material having a second density into a portion of the expandable 
tubular member below the expansion cone. In a preferred embodiment, the second 
density is greater than the first density. 

A method of coupling an expandatto tubular mmber to a preexisting 
structure has also been described that includes placing the expandable tubular 
member ar)d an expansion cone into the preexisting structure, anchoring the 
expandable tubular member to the preexisting structure, applying an axial force to 
the expansion cone, and pressurizing an interior portion of the expandable tubular 
member below the expansion cone. 

A nlethod of coupling an expandable tubular member to a preexisting 
structure has also been desfcribed that Includes pladrig the expandable tubular 
member and an expansion cone Into the preexisting sfructure, and app^ng an axial 
force to the expandable tubular member. 

An apparatus for ooupling a tubular member to a preexisting structure has 
also been described that includes an expandable tubular member, an anchoring 
de^ce adapted to couple the expandable tubular member to the preexisting 
structure, and an expansion cone rhpvably coupled to the expandable tubular 
member and adapted to radially expand the expandable tubular member, including: 
a housing indiKling a tapered first end and a second end, one or more grooves 
fonned in the- outer surface of the tapered first end, and one or more axial flow 
passages fluididy coupled to the grooves. In a preferred enr^odlment, the gnx>ves 
Include cfrcumferentlai grcx>ves. In a preferred embodirhent. the grooves include 
spiral grooves. In a preferred enrtbodlment. the grooves are concentrated around 
the axial midpoint of the tapered portion of the housing. In a preferred embodiment, 
the axial flow passages include axial grooves, in a preferred embodiment, the axia\ 
grooves are spaced apart by at least about 3 inches in the circumferential direction. 
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In a preferred embodiment, the axial grooves extend from the tapered first end of 
the body to the grooves. In a preferred enrixxliment the axial grooves extend fixxn 
the seoond end of the body to the grooves. In a preferred embodiment, the axial 
grooves extend from the tapered first end of the body to ttie second end of the body. 
5 In a preferred embodiment, the axial flow passages are positioned within the 
housing of the expansion cone. In a preferred embodiment, the axial flow passages 
extend from the tapered first end of the body to the grooves. In a preferred 
embodiment, the axial fbw passages extend from the tapered first end of the body 
to the second end of the body. In a preferred embodiment^ the axial flow passages 

10 extend from the second end of the body to the grooves. In a prefenned entbodiment 
one or more of the flow passages include inserts having restricted flow passages. In 
a prefened embodiment, one or rnore of the axial flow passages include filters. In a 
prefenBd embodiment the cross sectional area of the grooves is greater than the 
cross sectional area of the axial flow passages. In a preferred embodHnent, the 

15 cross-sectidrral area of the grooves ranges fixmi about-^^ In a 

prtferred embodiment, the cross-sectional area of the axial flow passages ranges 
from about 2X10*^ in^ to 5X10"^ in^. In a prtferred embodiment, the angle of attack 
(rf the first tapered end of the body ranges from about 10 to 30 degrees. In a 
preferred embodiment, the grooves are concentrated in a trailing edge portion of the 

20 tapered first end. In a prefene^d embodiinent, the angle of inclination of the axial 
fiow passages relative to the longitudinal axis of the expanston oone is greater than 
the angle of attack of the first tapered end. In a preferred embodiment, the gnxives 
inckjde: a flow channel having a fiirst radius of curvature, a first shoulder poslttoned 
on one sMe of the flow channel having a siecond radius of curvature, and a seoond 

25 shouMer positk>ned on the other side of the flow channel having a third radius of 
cun^ture. In a prefenad embodiment, the first, second and third radii of curvature 
are sut)stdntmlly equal. In a preferred embodirnent, the axial flow passages include: 
a flow channel havifig a first radius of curvature, a first shouMer positioned on one 
side of the flow channel having a second radius of curvature, and a second shouMer 

30 positioned on the other side of the flow channel having a third radius of curvature. 
In a preferred embodiment, the first, seoond and third radii of curvature are 
substantially equal. In a preferred embodiment, the second radius of curvature is 
greater than the third racfius of curvature. 

An apparatus f^ ooupitng an expandable tubular member to a preexteting 

35 structure has also beeri described that includes an expandable tubular member, an 
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anchoring device adapted to couple the expandable tubular member to the 
preexisting stmcture, and an exparislon cone movably coupled to th? expandable 
tubular menrrt)er and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the e)^nclable tubular member includes: an annular 
number, having: a wall thickness that varies less than about 8 %. a hoop yMd 
strength that yarira less than about 10 %; imperfections of less than about 8 % of 
the wall thickness, no failure for radial expansions of up to about 30 and no 
necking of the walls of itm annular member for radial expanskxis of up to about 
25%. 

An apparatus for coupling an expandable tubular member to a preexisting 
stmcture has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structurB, and an expansion cone movably coupled to the expandable 
tubular rrember and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: a first tubular 
member, a second tubular member, and a threaded connection for coupling the first 
tubular member to the second tubular member, in a preferred embodiment, the 
threaded oonnectton bidudes: one or more searing merinbers for sealing the 
intsfface between the first and second tubular members. In a prefenred 
embodiment, the threaded connectton comprises a pin and box. threaded 
connedton. In a prsferrsd embodiment, the sealing members are po^oned 
adjacent to an end portion of the threaded connection. In a preferred embodiment, 
one of the sealing members is poslttoned adjacent to an end portim of the threaded 
connectton, and another one of the sealing members Is not positioned adjacent to 
an end portion of the threaded connectton. in a preferred embodiment, the plurality 
of the sealing mernbers are positioned adjacent to an end portion of the threaded 
connectton. 

An apparatus for coupling an expandable tubular nr^ber to a preexisting 
stmcture has also been deiscribed that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansfon cone movably coupled to the expandable 
tubutar member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandabto tubular member indudre: a layer of a 
lubricant coupled to the interior surface of the tubular member. In a prefened 
embodiment, the lubricant conrqDrises a metallic soap. In a preferred embodiment 
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the lubricant is selected from the group consisting of C4.ube-10, and 
OPHOS-58-R. In a prefened embodiment, the lubricant provides a sliding friction 
coefficient of less than about 0.20. In a preferred embodiment, the lubricant is 
chemically bonded to the interior surface of the expandable tubular member. In a 
preferred embo(fiment. the lubricant is mechanically bonded to the interior surface of 
the expandable tubular member. In a preferred embodiment, the lubricant is 
adhesively bonded to the interior sur^ of the ocpandable tubular member In a 
prefenned embodiment, the lubricant includes epoxy, molybdenum disulfide, 
graphite, aluminum, copper, aiumisiiicate and potyethylenepolyamine. 

An apparatus for coupling an expandable tubular member to a preexistirtg 
stnicture has also been described that includes an 6)9andabte tubular member, an 
anchoring device adapted to couple the expandable tubular number to the 
preexisting stmcture, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment the expandable tubular member includes: a pair of tubular 
members having threaded portions coupled to one another, and a qt^ntlty of a 
sealant within flie threaded portions of the tubular members. In a preferred 
embodiment the sealant is selected from the group consisting of epo)des, 
thermosetting sealing compounds, curable sealing corhpounds, and sealing 
compounds having polymerizable materials. In a prefienBd embodiment the sealant 
includes an initial cure cycle and a final cure cyde. In a prefened embodiment the 
sealant can be strstdied up tb about 30 to 40 percent without feiilure. In a piBferred 
embodiment, the sealant is resistant to conventional wellbore fluldic material, la a 
preferred embodiment the material properties of the sealant are substantially stable 
for temperatures ranging from about 0 to 450 T. In a prefenred embodiment the 
threaded pcxtions of the tubular members include a. primer for improving the 
adhesion of the sealant to the threaded portions. 

An apparatus ft>r coupling an expandalrfe tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structura, and an expansion cone movably coupled to the expandable 
tubular wernber and edited to radially expand the expandable tubular member In 
a prefened embodiment the: expandable tubular member includes: a pair of rings for 
engaging the preexisting structuie, and a sealing element positioned between the 
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ring$ for sealing the interface between the tutxilar nrtemtier and the preexisting 
structure. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone nrxivably coupled to the expandable 
tubular menfA>er and adapted to radially expand the expandable tubular mernber. in 
a preferred embodiment, the expandable tubular memt>er Includes one^ or more 
slots. In a preferred embodiment, the slots are provided at a preexpanded portion of 
the expandable tubular member. In a preferred embodiment, the slots are provided 
at a non-preexpanded portion of the tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular number, an 
arKlioring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandat)le tidt)ular member includes: a first 
preexpanded portion, an interrnediate portion coupled to the ffrst preexpanded 
portion iriduding a sealing element, and a second preexpanded portion coupled to 
the intermediate portion. 

An apparatus for coupling an expandable tubular member to a pre«dsting 
stmctura has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
pree}dsting stmcture. an expansion corib movably coupled to the expandable tubular 
member and adapted to radially expand the expandable tubular member, and a 
valveabie fluid passage coupled to the anchoring device. 

An ^paratus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a first support member, a second 
support memb^- coupled to the first support member, an expansion cone coupled to 
the first support member, an expandable tubular member coupled to the expansion 
cone, and an anchoring device coupled to the second supfK^ member adapted to 
couple the expandable tubular member to the preexteting structiro. In a preferred 
embodiment, the anchoring device is positioned above the expansion cone. In a 
preferred embodiment the outside dianrieter of the expansion cone is greater than 
the inside diameter of the expiarulable tubular member. In a preferred embodiment, 
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1^ the outside diameter of tt^ expansion cone is approximately equal to the outside 

diameter of the expandable tubular member. . 

An apparatus for coupling an expandable tubular member to a preexisting 
' stmcture has also been described that includes a first support member, a second 

5. support member coupled to the first support member, an expansion cone coupled to 
the first support member, an expandable tubular rnember coiV>led to the expansion 
^ oone, and an explosive anchoring device coupled to the second support rnenr^ 

/ adapted to couple the expandable tubular member to the preexisting structure. 

^ An apparatus for coupling an expandable tubular member to a preexisting 

10 structure has also been described that includes a support member, an expandable 
^ expansion cone coupled to the support rnember, and an expandable tubular 

member coupled to the expansion cone. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, an expandable 
15 expansion cone coupled to the support merrier, and an exparidable tubular 
member coupled to the expandable expansion com. |n a prefened embodiment, 
the expandable tubular mernt>er includes one or more anchoring devices. In a 
preferred embodiment, the expandable tubular memt>er includes a slotted end 
portion. 

20 An apparatus for: coupling ah esqMndable tubular to a preexisting stmcture 

has also been described that includes a support member, ah expansion cone 
coupled to the support member, an expandable tubular member coupled to the 
expansion cone including one or more sha0e memory nnetal hnserts, and a heater 
coupled to the support member in opposing ralatton to the shape memory metal 
25. inserts. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been descrfloed that includes a support member, 
an expansion cone coupled to the support merT4t)er, an expandable tubular member 
coupled to the expandable expansion cone, and a resilient anchor coupled to the 
30 expandable tubular member. In a prsferred embodiment, the resilient anchor 
includes a resilient scrdl. In a preferred embodiment, the resilient anchor includes 
one or more resilient anmi. In a preferred embodiment, the resiHent anchor 
inductee: one or mora resilient radially oriented etements. In a prefenBd 
en4>odinnent, Ae resilient anchor is adapted to mate with the expansion cone. 
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An expandable tubular member has also been described that includes an 
expandable tubular body, one or more resffient panels coupled to the expandable 
tubular body, and a release member releasably coupled to the rKilient panels 
adapted to controBably release the resilient paneb. 

An a|;H)aratus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, 
an expansion cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and an anchor coupled to the 
expandable tubular member, indodlng: orie or more spikes plvotalty coupled to the 
expandable tubular member for engaging the preexisting structure. In a preferred 
embodiment, the apparatus further indudes one or rnore corresporidlng actuators 
for pivoting the spikes. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that indudes a support member, 
an expansk)n cone coupled to the suppwt member, an expandable tubular member 
coupled to the expandable expansion cone, and an anchor couplisd to the 
expandable tubular member, induding: one or more petal baskets pivotally coupled 
to the expandable tubular member. In a preferred embodiment, the apparatus 
further indudes oneor more conesponding actuators for pivoting the petal baskets. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that indudes a support member, an expansion 
cone coupled to the support member, an expandable tubular member opupled to the 
expanston cone, induding: a sbtted portton provhled at one end of the expandable 
tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
stmcture has also been described that indudes a support member, an expansion 
cone, an expandable tubular member coupled to the expansion cone, a coupling 
device coupled to the support member and an end portion of the expandable tubular 
member, and a mass coupled to the end portion of the expandable tubular member. 
In a prefeni^d embodiment, the weight of the mass is greater than about SO to 100 
% of the yield strer^ of the expandable tubular member* 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that indudes a support member induding a fluid 
passage, an expansion cone coupled to the support member, an expandable tubuter 
member coupled to the expanston bone, a slip Joint coupled to the expansion cone, 
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an end plate coupled to the slip joint* a fluid chamber coupled to the fluid passage, 
the fluid cha(mt)er defined by the interior portion of the expandable tubular member 
between the expansion pone and the end plate. 

A method of coupling a tubular member to a preexistirig structure has been 
described that includes positioning the tid>ular member and an expansion cone 
vvtthtn the preexisting staictuiB. axialiy displacing the expansion cone, removing the 
expansion cone, and applyihg direct radial pressure to the first tubular member. In a 
preferred embodiment, axlally displacing the expansion cone Includes pressurizing 
at least a portion of the Interior of the tubular nwnber. In a preferred embodiment, 
axlaBy displacing the expansion cone includes: Injecting a fluWic material into the 
tubular member In a prefemed embodiment, axialty displacing the expansion cone 
includes: applying a tensile force to the expansion cone. In a piBferred 
embodiment axlally displacing the expansion cone includes: displacing the 
expansion cone into the tubular member In a preferred embodiment, axialiy 
displacing the expansion cone includes: displacing the expansion cone out of the 
tubular member In a preferred embodiment, axialiy displacing the expansion cone 
radiaiiy expands the tubular member by about 10% to 20%. In a preferred 
embodiment applyir>g direct radial pressure to the flrst tubular member radially 
expands the tubular member by up to about 5%. In a preferred embodiment 
applying direct radial pressure to the tubular member includes applying a radial 
force at discrete locations. In a prefened embodiment the preexisting structure 
inchides a welibore cning. \n a preferiBd embodiment the preexisting structure 
includes a pipePne. In a prsfenned embodiment the preexisting stmdure includes a 
stmctural support. 

An apparatus also has been described, that includes a tubular nnember 
ccHipled to a preexisting structure. The tubular member Is coupled to the preexisting 
structure by the process of: positioning the tubular member and an expansion cone 
within the preexisting staicture. axialiy displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the tubular mwnber In a 
preferred embodiment axialiy disj^dng the expansion cone Includes: pressurizing 
at least a portion of ttie Interior of the tubular member In a preferted embodiment 
axlaBy displadng the expansion cone includes: injecting a fluidic material Into the 
tubular member in a preferred embodiment axlaBy displacing the expansion cone 
includes: applying a tensile force to the expansion cone. In a preferred 
embodiment axialiy displacing the expansion cone includes: displacing the 
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expansion cone into the tubidar roeniber. In a preferred embodiment, axially 
displacing tiie expansion cone includes: displacing the expansion cone out of Vh» 
tubular member, in a prefened embodiment, axialiy displacing tlie expansion oone 
radially expands tlie tubular member by aboUt 10% to 20%. In a preferred 
embodiment, applying direct radial pijessure to the tubular member radially expands 
the tubular member by up to about 5%. In a prafBrred embodiment, .applying direct 
radial pressure to the tubular n»mber includes applying a radial fbroe at discrete 
locations. In a prefen«d embodiment, the preexisting stmcture includes a weHbore 
casing. In a prefened embodiment, the preexisting structure includes a pip^ne. in 
a preferred embodiment, the preexisting structure includes a stnjdural support 

Allhpugh this detailed description has showm and described illustrative 
embodiments of the invention, this description contemplates a wide range of 
modifications, changes, and substitutions. In some instances, one may employ 
some features of the present invention without a oprresponding use of the other 
features. Accordingly, it is appropriate that readers should construe the appended 
claims broadly, and in a manner consistent with the scope of tt» invention. 



CLAIMS 

1 . A method of coupling an expandable tubular nnenrtf)er to a preexisfing 
structure, comprising: 

^ 5 pladng the expandable tubular member and an expansion cone within the 

preexistang structure; 

^ Injecting a quantity of a first fluidic material having a first density into the 

region of the preexisting stmcture outeide of the expandable tubular memben and 
^ injecting a quantity of a second fluidic nraterial having a second density in 

10a portion of the expandable tubular member below the expansion cone; 

wherein the second density Is greater than the first density; and 
dispiadng the expansion cone relative to the tubular nriemte 

• P Z A method of coupling an expandable tubular to a preexisting structure. 

15 ' comprising: 

' fixing the position of an expansion cone within the preexisti 

driving the expandable tubular member onto the exparnlon cone in a first 
direction; and 

axially displadng the expansion cone in a second direction relisrtive to the 
0^ 20 expandable tubular member; 

vtfherein the first and second directions are difler^^^ 

3. A method of coupling an expandable tubular member to a preexisting 
^ structure, comprising: 

25 placing the expandable taibular member and an expansion cone within the 

preexisting structure; and 

; applying an axial force to the expandable tubular member In a downward 

direction. 

30 4. A method of coupling a tubular rnember to a preexisting structure, 
P comprising: 

positioning the tubular nnember and ah expansion cone within the preexisting 
structure; 

axially dis[riacing the expanston cone; 
^ 35 removing the expanson cone; and 
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applying direct radial pressure to the tubular member 

5. The method of dalm 4, wherein axially dteifto 
includes: 

pressurizing at least a portion of the intertor of the tubular member. 

6. The method of daim 4, wherein axially displacing the expanston oone 
includes: 

injecting a fluidic material into the tubular nrteni^ 

7. The method of daim 4, wherein axially displadng the expansion cone 
includes: 

applying a tensile force to the expansion cone. 

8. The method of daim 4, wherein axially displadng the expansion cone 
indudes: 

displadng the expansion oone Into the tubular member. 

9. The method of daim 4, wherein axially displadng the expansion oone 
indudes: 

displadng the expansion oone out of the tubular member. 

10. The method cS daim 4, wherebi axially dtsjaladng the expansion oone 
radially expands the tubular member by 10% to 20%. 

1 1 . The method of daim 4, wherein an>l^g direct radial pressure to the first 
tubular member radially isxpands the tubular member by up to 5%. 

1 2. The method of daim 4, wherein applying dired radial pressure to the tobular 
member Indudes applying a radial force at discrete locations. 

1 3. The method of daim 4, wherein the preexisting strudure indudes a wellbore 
cashg. 

14. The method of daim 4, wherein the preexisting structure indudes a pipeline. 
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IS. The method of dalm 4, wherein the preexisting stmc^ 
support 
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1. A method <rf eouplihg an expandable tubular member to a preexisting 
structure, comprising: . 

positioning tiie tubular member and an expansion cone within the prsexistb)g 
stmcture; 

anchoring the tubular member to the (Mreexisting structure; 

ajdaliy displacing the expansion cone relative to the tubular member by 
puiKng the expansion cone through the tubular memben and 

lubricating the interface between the expansion cone and the tubular 
member. 

2. The method of claim 1, wherein lubricating the interfece between the 
expansion cone and the tubular member Includes: 

injecting a lubricating fluid into the trailing edge of the interfece between the 
oxpansion cone and the tubular member. 

3. The method of daim 2, wherein the lubricating fluid has a viscosity ranging 
from about t to 10,000 oentipoise. 

4. The method of claim 2. wherein the injecting includes: 

injecting iutiricating fluid into a tapered end of the expansion cone. 

5. The method of claim 2. whereb) the injecting includes: 

Injecting lubricating fluid into the area around the axial midpoint of a first 
tapered end of the expansion cone. 

6. The method of daim 2. wherein the injecting includes: 
injecting lubricating fluid into a second end of the expansion cone. 

7. The method of daim 2, wherein the Injecting includes: 

Injecting lubricating fluid Into a tapered first end and a second end of the 
expansion cone. 

8. The method of daim 2, wherein the. injecting Indudes: 
Injecting lubricating fluid Into an Interior of the expansion cone. 
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9. The nwthod of dedm 2. wrtierein the ii))ect|ng includes: 

injecting lubricating fluid through an outer surface of the expansion cone. 

10. The method of daim 2, whereiin thd injMting includes: 

injecting the lutvicating fluid into a plurality of discrete locations alor^ the 
trailing edge portion. 

11. The method of daim 2. vvherein the lubricating fluid cornprises: 
drilling mud. 

12. The nrothod of daim 2, wherein the lubricating fluid further indudes: 
TorqTrlm III; 

EPMudllbiand 
DrillN-SHd. 

13. The method (rf daim 2, wtterein the lubwicatmg fluid conprises: 
TorqTrimill; 

EP MudHb: and 
PrIIIN-Slld. 

14. The method of daim 1. wherein lubricating the interface betwem the 
expansion cone and the tubular member faidudes: 

coating the interior surface Of the tubular member a lubricant 

15. The method of daim 1 , wherein lubricating the interface between the 
ejqwnslori cone and the tubular niember includes: 

coating the Interior surface of the tubular member with afirst part of a 
lubrfcantand 

applying a second part of the lubricant to the interior surface of the tubular 
mentfwr. 

16. The method of daim 14, wherein the lubricant comprises a metaDid soap. 
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17. The method ofdaim 14, wherein the lubrkant is sdectedf^ 
ooTOlsting of <>4aibe-10, C-PHOS-58-M. and C-PHOS-SB-R. 

18. The method of daim 14, wherein the lubrjcant provides a sMii^ friction 
ooefRdent of iess than atxMit 0J20. 

19. The method of daim 14, wherein the lubricant is chemically bonded to the 
interior sufeoes (rf the tubular membere. 

20. The method of daim 14, wherein the lubricant is mechanically bonded to the 
interior surfaces <rf the tubular membere. 

21 . The method of daim 14, wherein the lubricant Is adhesively bonded to the 
interior surface of the tubular members. 

22i The method of daim 14, wherein the lubricant Indudes epoxy. molybdenum 
disulfide, graphile, aluminum, copper. alumlsHicate and poiyethyienepolyamine. 

23. A metttod of coupling a tubular member to a preexisting stmctiire, 
oomprtdng: 

poslfioning the tubuter niember and an expansion cone within the preexisting 
stmcture; 

anchoring the tubular rnember to the premdsting structure; and 

adally displadr^ the expansion cone relative to the tubular member by 
puHIng the expansion cone through the tubular member; 
. wherein the tubular member indudes: 

an annular member, induding: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about id %; 

Imperfedions of less than about 8 % of the wall thickness; 

no failure for fadial expansions of up fo about 30 %; and 

no necking of the walls of the annular membw for radial expar^ns of up to 
about25%. 
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24. A method of ooupHng a tulMJlar member to a preexisting 8ln^ 
comprising: 

injecting a lubricating ftiid Into the preexisting structure; 
positioning the tubular member and an expansion cone within the preexisting 
5 structure; 

anchoring the tubular member to the preexisting stnjcture; and 
axially displacing the expansbn cone relative to the tubular member 
pulling the expansion erne through the tutMilar member. 

25. The method of daim 24, wherein the lubricating fluid comprises: 
BARO-LUB GOLD-SEAL™ brand drilling mud lubricant. 

26. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: . 

positioning the mpandaUe tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting stmctuie; and 
axially (flspladng the expainsion cone relative to the expanctable tobular 
member by pulling the expansion cone through the expandat^ tubular member, 
wherein the expandable tubuteir member inchides: 
a first tubular mwnt)er; 
a second tubular rnemben and 

a threaded cipnnection for coupling the first tubular member to the second 
tubular member, the threaded connection including: 

one or iTwre sealing members for seaHng the interface betweeii the fl^ 
second tubular members. 

27. The method of daim 26, wherein the threaded connection comixises a plii ' 
and box threaded connec^n. 

28. The method of daim 26, wherein the sealing members are positioned 
adjacent to an md portion of the threaded connection. 

29. The rnethod of daim 26. wherein one of the sraling members Is poslfo 
adjacent to an end portion of the thre«Jed connectton; and whwein another one trf 
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the sealing members is not postponed adjacent to an end portiwi of the threaded 
connection. 

30. The method of claim 26. wherein a piurailty of the seallr^ meml)er8 are 
positioned adjacent to an end portion of the threaded connection. 

31. A method of coupling an expandal>letut>ularmenti>er to a preexisting 
stnicture, comprising: 

positioning the expandable tubular member and an expansion cone v^in 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and . 

axlally displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular memben 

wherein the expandable tubular member Includes a plurality of tubular 
membere having threaded portions that are coupled to one another by the process 
of: coating the threaded portions of the tubular membere with a sealant; 

ooupBng the threaded portions of the tubular members; and 

curing the sealant 

32. The rnethodofclaim 31, wherein the sealemt Is selected from the group 
consisting of epoxies. thermosettir^ sealing compounds, curebie sealing 
compounds, and sealing compounds having potymerlzabie materials. 

33. Thie method of dalm 31, . further Including: 

initiaiiy curing the sealant prior to radially expanding the tubular membere; 
and 

finally curing the sealant after radially expanding the tubular rhembers. 

34. The method of dalm 31 . wherein the sealant can be stretched up to about 30 
to 40 percent after curing without failure. 

35. The method of claim 31 . wherein the sealant is resistant to conventional 
welRxra fluidic materials. 
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36. The mettwdofdalm 31, wherein the material propertlw 
substentlaily stable for temperatures rangli^ firom about 0 to 450 

37. The method of claim 31, farther Indudiiig: 
applying a primer to the threaded iwrtlorw of tte 

coating the threaded portions of the tubular membeis with the sealant 

38. The method of daim 37, wherein the primer includes a curing catalyst 

39. The method of daim 37, wherein the primer is applied to the threaded portibn 
of one of the tubular members and the sealant Is appljed to the threaded portion of 
the other one of the tubular membere. . 

40. The method of daim 37. wherein ttie primer includes a curing catalyst 

41. A nrwthod of coupling a tubular member to a preexisting structure, 
comprising: 

I 

positioning the tubular member and an expansion.cone within the preexisting 
structure; 

anchoring the tubular men*er to the preexisting stnjcture; and 

axially displadng the expansion (X)ne relative to the tubular member by 
pulling the expansion cone through the expandable tubular member. 

wherein the tubular mennber Indudes: 

a pair of rings for engaging the preexteting structure; and 

a sealing element positioned between the rings for sealing the Interfece 
between the tubular member and the preexisting structure. 

42. A mcrthod of coupling a tubular member to a preexisting stoicture. 
comprising: 

poslBdning the expandable tubular member and an expansion cone within 
the preexisting stnicture; 

anchoring the expandable tubular member to the preexisting stnjcture; and 

axially displadng the expansion oone.relatiye to the expandable tubular 
member by pulling the expansion cone through the expandable tubular membei; 

wherein the tubular menri>er indudes one or more slots. 
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43. The method of daim 42. wherein the slots are provided at a preexpanded 
portion of the tubular member, 

44. The method of claim 42. wherein the slots are provided eta non- 
preexpanded portion of the tutiular member. 

45. A method of coupling a tubular member to a preexisting stnjdurto, 
comprising: 

posltlonlng the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting stnicture; and 

axially displacing the expansion cone relative to the expandable tubular 
rnember by pulling the expansion cone through the expandable tubular mernben 

wherein the tubuter memt)er Includes: 

a first preiexpanded portion; 

an Intermediate portion coupled to the first preexpanded portion including a 
sealing element; and 

a second preexpanded portion coupled to the Intennediate portion. 

48. A method of coupling a tubular member to a preexisting stnicture. 
oornprising: 

positioning the expandable tubular member and an expansion cone within 
. the preexbtlrig stmcture; 

anchoring the expandable tubulai- member to the preexisting structure; and 

axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
applyir^ an axial force to the expansion cone; 

wherein the axial force includes: 

a substantially constant axial force; and 

an Increased axial force. 

47. The method of daim 46. wherein the increased axial force Is provided on a 
periodic base. - 
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48. The method of dalm 46, wherein the increased axial force is provided on a 
random basis. 

49. The method of daim 46. wherein the ratio of the increased axial force to the 
substantially constant axial force ranges from about 5 to 40 %'. 

51 . A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 
member by pushing and pulling the expansion cone through the expandable tubular 
member. ' 

52. The method of daim 51, wherein pushing the expansion cone Includes: 
inJecUng a pressurized fluidic material Into contact virtth the expansion cone. 

53. A niethod of coupling a iUt>ularmernbertio a preexisting st^ 
comprising: 

positioning the tubular member and an expansion cone within the praexistihg 
structure;. 

anchoring the tubular member to the preexisting structure; 

axially displadng the expansion cone relative to the tubular member by 
pulling the expansion cone through the expandable tubular memter; and 

injecting a curable fluidic sealing material between the tubular member and 
the preexisting structure prior to axially displadng the expansion cone. 

54. A method of coupling a tubular member to a preexisting stmcture. 
comprising: 

|x>sitioning the tubular member and an expansion cone within the preexisting 
strndure; 

anchoring the tubular member to the preexisting staicture by increasing the 
size of the expansion cone; and . . 
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axialiy displacing the expansion cone relative to the tulujiar nrmntwr by 
puffing the expansion cone through the tubular member. 

55. A method of coupling a tubular member to a preexisting sbudure. 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure by heating a 
pc^tion of the tubular member, and 

axialiy displacing the expansion pone relative to the tubular member by 
pulling the expansion cone through the tubular member. 

56. A m^od of coupling an expandable tubular member to a preexisting 
sfructure, comprising: 

positibning the expandable tubular member, an expansion cone, and an 

anchoring device wHNn the preexisting structure; 

positioning the anchoring deyice above the expansion cone- 
anchoring the expandable tubular member to the preexisting structure using 

the anchoring device; and 

axialiy displacing the expansion cone. 

57. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the tubular nfwnber and an expansion cone within the preexisting 
structure: 

explosively anchoring the tubular member to the preexisting stmcture; and 
axiaUy di^ladng the expareion cone relative to the tubular member. 

58. A method of coupling an expandable tubular to a preexisting structure, 
comprising: 

fixing the position of an expanston cone within the preexisting structure; 
driving the expandable tubular member onto the expansion cone in a first . 
direction; and 

axialiy displacing the expansion cone In a second direction relative to the 
expandable tubular member; 
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wherein the first and second directtons are different. 

59. A niethocl of c^upDng an expandable tubular mend>er to a preexisting 
structure, comprising: 

placing the expandable tubular, an expansion cone, and a resilient anchor 
within the preexistir^ structure; 

releasing the resilient anchon and 

axially displacing the expanskm oc»ie within the expandable tubular member. 

60. A method of coupling an expandable tubular member to a preexisting 
stnicture, comprising: 

pladng the expandable tubular member, an expansion cone, and an anchor 
into the preexistirig smjcture; 

anchoring the expandable tubular member to the preexisting structure by: 
pivoting one or more engagement elements; and 
axially displacing the expansion oone. 

61 . The methpd of dairn 60, wherein pivoting the engagement elements 
includes: 

actuating the engagerr^nt elements. 

62. The method of daim 60. wherein pivt>ting the engagem 
bidudes: 

pladng a quantity of a fluidic materiar onto the^ngagernent elem^ 

63. The method of dalm 60, wherein pivoting the engagement element 
Indudes: 

displadng the expandable tubular member. 

64. A method of coupling an expandable tubular member, to a preexisting 
structure, oonf^^rising: 

pladng the expandable fibular member and an expansion corie into the 
preexisting stnjcture; . 

pladng a quantity of a fluidic material onto the expandable tubular member to 
anchor the expandable tubular member to the preexisting stnicture; and 
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axially displacing the expansion cone. 

65. The method of dalm 64. wherein the fluidic material comprises a barite plug. 

66. TT»e method of dalm 64, wherein the fluldte material comprises a flex plug^ 

67. A method of coupling an expandable tulxilar memtwr to a preexisting 
stnidure. compming: 

positioning the expandable tubular member and an expand cone Into the 
preexisting stnicture; 

anchoring the expandable tubular member to the preexisting structure by 
Injecting a quantity of a hardenable fluidic nrwiteriai Into the preexisting stnjcture; 

at least partially curing the hardenable fluidic sealing material; and 

axially displactng the expansion cone. 

68. A method of coupling an expandable tubular member to a preexisting 
stmcture, comprising: 

placing the expandable tubular member and an expansion cone within the 
premisting stmcture; and 

applying an axial force to the expandable tubular member In a downwaid 
direction. 

69. A method of coupling an expandable tubular member to a preexisting 
stnicture, comprising: 

placing the expandable tubular member and an expansion cone wHhih the 
preexisting stnjcture; 

Injecting a quantity of a first fluidic material having a fhst density into the 
region of the preexisting stiucture outside of the expandable tubular member and 

Injecting a quantity <rf a second fluWIc material having a second densi^ into a 
portion of the expandable tubular member below the expansion cone; 
• wherein the second density Is greater than the firet density. 

70. A method of coupling an expandable tubular member to a preexisting 
strwture, oomprteing: 
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placing the expandable tubular nwmber and an expansion cone Into the 
preexteting structure; 

anchoring the expandable tubutar member to the pieexisting structure; 
applying an axial force to the expansion oone; and 
pressurizing an interior portion of the expandable tubular member below the 
expansiim cone. 

71 . A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

pladng the ejqjandable tubular member and an expansion cone into the 
preexisting structure; and 

applying an axial force to the expandable tubular member. 

7Z An apparatus ft)r coupling a tubular mwuber to a preexisting structure, 
15 comprising: 

an expandable tubular memben 

an anchoring device adapted to coUple the expandable tubular member to 
the preexisting stnidure: and 

an expansion cone movably coupled to the expandable tubular member and 
20 adapted to radially expand the expandable tubular inember. including: 
a housing including a tapered ftet end and a second end; 

one or more groo\«s formed ip thfe outer surface of the tapered first end; a^ 
me or more axial flow passages fluidiciy coupled to the grooves. 

25 73. The apparatus of daim 72, virtierein the grooves comprise drcumfeiential 
grooves. 

74. The apparatus of daim 72, wherein the grooves comprise spiral grooves. 

30 75. The apparatus of daim 72, wherein the grooves are concentrated around the 
axial midpoint of the tapered portion of the housing. 

76. The apparatus of daim 72. wherein the axial flow passagias comprise axial 
grooves. 

15 
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tt. The apparatus of dairn 76, wherein the axial grooves are spaced apart by at 
least about 3 inches in the drcumferentiai direction. , 

78. The apparatus of daim 76. wherein the axial grooves extend from the 
tapered first end or the body to the grooves. 

79. The apparatus of daim 76« wherein the axial grooves extend from the 
second end of the body to the grooves. 

80. The apparatus of daim 76, wherein the axial grooves extend from the 
tapered first end of the body to the second end of the body. 

81 . The apparatus of daim 72, wherein the axial flow passages are positioned 
within the housing of the expansion cone. 

82. The apparatus of daim 81 , wherefn the axial flow passages extend from the 
tapered first end of the body to the grooves. 

83. The apparatus of daim 81. wherein the axial flow passages extend from the 
tapered first end of the body to tt)e second end of the body. 

84. The apparatus of daim 83. wherein the axial flow passages ex^^^ 
second end of the ixxly to the grooves. 

85. The apparatus of daim 83, wherein one or more of the flow passages indude 
inserts having restricted flow passages. 

86. The apparatus of daim 83. wtiereih one or more of the axial flow passages 
indude fliters. 

87. The apparatus of daim 72, wherein the cross sectional area of the giooves is 
greater than the cross sectional area of the axial fkiw passages. 

88. The apparatus of daim 72,. wherein Uie cross-sectional area of tto 
ranges from about 2X10^ in^ to 5X10* In^ 
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89. The apparatus of ctelm 72. wherein lliecross-secli^ 
passages ranges from about 2X1(r* In* to SXICr^ in*. 



90. The apparatus of daim 72, wherein the angle of attack of Ihe first tapered 
end <rf the t)0(ly ranges from about 1Q to 30 degrees. 

91 . The apparatus of dalm 72. wherein the grooves are^ concentrated In a trailing 
edge portion of the tapered first end. 

92. The apparatus of datm 72. wherein the angle of inclination of the axial flow 
passages relative to the longitudinal axis of the expansion oone is greater than the 
angle of attadk of the first tapered end. 

93. TIraapparetus of dalm 72. wherein the grooves Include: 
a flow channel having a firet radius of curvature; 

a first shoulder positioned on one side of the flow channel having a second 
radius of curvature: and 

a second shoulder positioned on the other side of file flow channel having a 
. third radius of curvature.. 

94. The apparatus of daim 93. wherein the first, second and third radH of 
curvature are substantially equal. 

95. The apparatus of daim 72, wherein the axial flow passages Indude: 
a flow channel having a first radius of curvature; 

a first shoulder posiUoned on one side of the flow channel having a second 
radius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
third radius of curvature. 

96. The apparatus of daini 95. wherein the first, second and third radii of 
curvature are substantially equal. 
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97. The apparatus oT daim 95, wherein the second radius of curvature is greater 
than the third radius of curvature. 

98. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular nramber; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expanston cone movably coupted to the expandable tubular number and 
adapted to radially expand the expandable tubular member; 

wherein the expandable tubular member includes: 

an annular nnenr)t>er, having: 

a watt thickness that vartes less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 

imperfections of less than about 8 % of the wall thickness; 

no failure fior radial expansions of up to about 30 %; and 

no necking of the walls of the annular member for radial expanstons of up to 
about25%. 

99. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular rnember, 

an anchoring devk» adapted to couple the expandable tubular member to 
the preexisting stnicture; and 

an expansion cone movably coupteld to the expandable tubular member and 
adapted to radially expand the expandable tubular rtiemben 

wherein the expandable tubular member includes: 
• a first tubular member; 

a second bibular rnemben and 

a threaded connection for coupling the first tubular member to Vha second 
tubular member, the threaded connectton indudihg: 

one or more sealing members for sealing the interface between the first and 
second tubular members. 
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100. 1lie apparatus of daim 99; whemin the A comprteesa 
pin and box threaded connection. 

101 . The apparatus of daim 99, wherein the sealing nnembers are positioned 
adjacent to an end portion of the threaded connection. 

102. The apparatus of dalm 99, whereir) one of the sealing members is posiUdned 
adjacent to an end potion of the tttreaded oonnecBpn; and wherein anbther one of 
the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 

1 03. The apparatus of daim 99, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

104. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular memben 

an anchoring device adapted to couple the expandable tubular mend>er to 
the preexisting structure; and 

an expansion cone nnovabty coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member 

wherein the expandable tubular member indudes: 

a layer of a lubricant coupled to the interior surface of the. tubular member. 

105. The apparatus of dalm 104. wherein the lubricant comprises a metallicsoap. 

106. The apparatus of daim 1 04. wherein the lubricant id selected from the group 
consisting of C-Lube-IO, C-PHOS-58-M, and d-PHOS-SS-R. 

1 07. The apparatus of daim t04, wherein the lubricant provides a sliding friction 
coefficient of less than about 0.20. 

108. The apparatus of dalm 104, wherein the lubricant is chemically bonded to 
the Interior surfece of the mpandabte tubular member. 
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109. The apparatus of daim 104, wherein the lut)ricant is mechanically t)onded to 
the interior surface of the expandable tutNJiar member. 

110. The apparatus of daim 104, wherein the lubricant is adhesively bonded to 
the interior surface of the expwidable tubular member. 

111. The apparatus of daim 110. wherein the lubricant includes epoxy. 
molybdenum disulfide, graphite, aluminum, copper, aiumisliicate and 
polyethylenepolyamine. 

1 1 2. An apparatus for coupling an expandable tubular member to a preexisting 
strudure, comprising: 

an expandable tubular member, 

an anchoring device adsfpted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member, 
wherein the mpandabie tubular member includes: - . 
a pair of tubular mentberi having threaded portk)ns coupM 

a quantity of a sealant within the threaded portions of the tubular memberai 

113. The apparatus of daim 112, wherein the sealant is selected from the group 
consisting of epoxies, thermosetting sealing compounds, curable sealing 
compounds, and sealing compounds haviiig polymerizable materials. 

114. The apparatus of daim 112, wherein the sealant indudes an initial cure cyde 
and a final cure (^e. 

115. The apparatus of daim 112. wherein the sealant can be stretched up to 
about 30 to 40 percent vnthout Mure. 

116. The apparatus of daim 112, wherein the sealant is resistant to conventional 
weDbore fluidic materials. 
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117. The apparatus of daim 112. wherein the material properties of the sealartt 
are substantially stable for temperatures ranging from about 0 to 450 

118. The apparatus Qf claim 112. wherein the threaded portions of the tubular 
members include a primer for improving the adhesion of the sealant to .the threaded 
portions. 

119. An apparatus for coupling an e)<parKlabl6 tubular member to a preexisting 
structure, comprising: 

an expandable tubular memben 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movabty coupled to the expandable tubular member and 
adapted to radially exparid the expandable tubular memben 

wherein the expandable tubular member includes: a pair of rings for 
engaging the preexisting stnicture; and 

a sealing element positioned between the rings for sealing the interfooe 
between the tubular member and the preexisting structure. 

1 20. An apparatus for oouplirig an expandable tut)u|ar member to a preexisting 
structure, comprising: 

an expandable tubular memben 

an anchoring device adapted to couple the expandable tubular memb^ to 
the preexisting structure; and 

an expansion cone movabty coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member 

whensin the expar)dal>ie tobular rtiember Indudcis one or more stot^^ 

121. The apparatus of daim 1 20, wherein the slots are provided at a preexpanded 
portion of the expandable tubular member. 

122. The apparatus of daihi 120, wherein the slots are provided at a non* 
preexparided portioh of the tubular member. 
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123. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an mpandable tubular membisr. 

an anchoring device adapted to cbuple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member arid 
adapted to radially expand the expandable tubular member 

wherein the expandable tubular member includes: 

a first preexpanded portiort; 

an intennediate portion coupled to the first preexpanded portion including a 
sealing element; and 

a second preexpanded portion coupled to the htennhedlate portion. 

124. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an e)q)andable tubular memt)en 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting stnjdure; 

an expansion cone movably coupled to the expandable tubular member and 
adapted fo radially expand the expandable tubular memben and 

a valveable fluid passage coupled to the anchoring device. 

125. An apparatus for coupling an expandable tubular member to a preexisting 
stnidure. comprteing: 

a first support nrotriben 

a second support member coupled to ^ first support memben 
an expansion corte coupled to the first support merhben 
an expandable tubular member coupled to the expansion cone; and 
an anchoring device coupled to the second support member adapted to 
couple the expandable tubular member to the preexisting stnicture; 

vAtermn the anchoring device is positioned above the e]q>ansion cone. 

126. The apparatus of daim 125. wherein the outside diameter of the expansion 
cone is greater than ttw inside diameter of the expandable tubular member. 
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127. The apparatus of daim 125. wherein the outside diameter of the expansion 
cone is approximately equal to the outside diameter of the expandable tubular 
member. 

128. An apparatus for coupling an expandable tubular member to a preexistlhg 
structure, oompridng: 

a first support member; 

a second support member coupled to the first support memben 
an expansion cone coupled to the first support rnemben 
an expandable tubular member coupled to the expansion cone; and 
an explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structure. 

129. An apparatus for coupling an expandable tubutar member to a preexisting 
stnjcture, comprising: 

a support memben . 

an expandable ejjpanslon cone coupled to the sifljport^ 

an expandable tubular member coupled to the expanslw cone. 

130. An apparati^ for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member; 

an expandable expansion cone coupled to the support men*en and 

an expandable tubular member coupled to the expandable expansion cone. 

131. The apparati^ of daim 130. wherein the expandable tubular member 
includes one or more anchoring devices. 

1 32. The apparata^ of daim 1 30, wherein the expandable tubular member 
indudes a slotted end portion. 

1 33. An apparatus for coupling an expandable tubular to a preexisting staidure, 
comprising: 

a support member; 

an e)q>ahsior> cone coupled to the support member; 
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an expandable tubular member coupled to the expansion cone including one 
or more shape memory metal inserts; and 

a heater coupled to the support member In opposing relation to the shape 
nfkemory metal inserts. 

1 34. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member, 

an expansion cone coupled to the support member 
an expandable tubular member coupled to the expandable expanston cone; 
and 

a resilient ancha^ coupled to the expandable tubular member. 

135. The apparatus of daim 134, wherein the resilient anchor includes: 
a resilient scroll. 

136. The apparatus of daim 134. wherein the resilient anchor indudes: 
one or more resilient anms. 

137. The apparatus of daim 134, wherein the resilient anchor indudes: 
one or nrK)re resilient radially ortented elenients. 

1 38. The apparatus of daim 1 34, wherein the resilient anchor is adapted to mate 
with the expansion cone. 

139. An expandable tubular member, comprising: 
an expandable tubular body; 

one or mm resilierit panels coupled to the expartdable tubular body; and 
a release member releasably coupled to the resilient panels adapted to 
controllably release the resilient panels. 

140. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support memben 

an expansion cone coupled to the support memb^, 
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an expandable tubular meniber coupled to t»i» expandable expansion oone; 

and 

an anchor ooupled to the expandable tubular member, including: 
one or more spikes pivdtally ooupled to the expandable tubular member for 
5 engaging the preexlstbig structure. 

141. The apparatus of dalm 140. further including one or more corresponding 
actuators for pivoting the splices. 

10 142. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member; 

an expansion cone ooupled to the support member, 

an expandable tubular menfjber coupled to the e)q>andable expansion cone; 
15 and . 

an anchor ooupled to the expandable tubular nrwmber. including: 
one or more petal baskets pivotally coupled to the ejqrandaUe tubular 
member. 

143. The apparatus of dalm 142, further including one or more oonesponding 
actuators fbr pivoting the petal baskets; 

144. An apparatus for coupiing an expandable tubular member to a preexiM 
stmcture, comi»1sing: 

a support member; 

an expansion cone coupled to the support member; 

an expandable tubular member coupled to the eiqiansion cone, Including: 

a slotted portfon provMed at one end of the expandable tubular member. 

145. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprisir^: 

a support member 
an expansion cone; 

an exi»ndable tubular member coupled to the expanston cone; 
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a coupimg device coupled to the support member and an end portion of the 
expandable tubular memtier, and 

a mass coupled to the end portion of the expandable tubular memben 
wherein the weight of the mass b greater than about 50 to 100 % of the yield 
5 strength of the expandable tubular member. 

146. An apparatus for coupling an expandabte tubular member to a preexisting 
structure, comprising: 

a support member including a fluid passage; 
10 an expansion cone coupled to the support menrrt)en 

an expandabte tubular member coupled to the expansion cone; 
a slip Joint coupled to the expansion cone; 
an end plate coupled to the slip Joint; 

a fluid chamber coupled to the fluid passage, ttie fluid chamber defined by 
15 the interior portion of the expandable tubular member between the expansion cone 
and.the end plate. 

147. A method of coupling a tubular member to a preexisting structure, 
comprising: 

20 posittoning the tubular memt)er and an expansion cone within the preexisting 

structure; 

axially displacing the ekpanjsion cone; 

removing the.expansion oorie; and 

applying direct radial pressure to the tubular member. 

25 

148. The method of daim 147, wherein axlally dispiadng the expansion cone 
includes: 

pressurizing at least a portion of the interior of the tubular member. 

30 149. The method of daim 147. wherein axially dispiadng the expansion cone 
includes: 

injecting a fluidic material into the tubular meM)er. 

150. JhB method of 147, wherein axialiy dispiadng the expansion cone 
35 Indudes: 
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applying a tensile force to the expanston cone. 

151. The method of daim 147, wherein axlally displacmg the expansion cone 
includes: 

displacing the expansion cone into the tutNiiar memtmr. 

152. The method of claim 147, wherein axiaUy displacing the expansion cone 
includes: 

displacing the expansion cone out of the tubular memt)er. 

1 53. The method of daim 147, wherein axlally displacing the expansion cone 
radially expands the tubular member by about 10% to 20%, 

154. The method of dalm 147, wherein applying direct radial pressure to ttie first 
tubular niember radially expands the tubular member by up to about 5%. 

155. The method of daim 147, wherein applying direct radial pressure to the 
tubular member indudes applyihg a radial foroe at discrete locations. 

156. The method of daim 147, wherein the preexisting stmcture indudes a 
welibore casing. 

157. The method of daim 147, wherein the preexisting structure indudes a 
pipeline. . 

1 58. The method of daim 147, wherein the preexisting structure indudes a 
structural support 

159. An apparatus, comprising: 

a tubular member coupled to a preexisting structure; 
wherein the tubular member is coupled to the preexisting structure by the 
process oft 

positioning the tubular member and an eixpanston cone within the preexisting 
structure; 

axlally displaping the expansion oone; 
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rBTTiGving the expansion Gone; and 
applying diiBct radial pressure to the tubular 

160. The apparatus of datm 159, wherein axially displacing the expansion cone 
includes: 

pressurizing at least a portion of the interior of the tutntlar niember. 

161. The apparatus of daim 159. wherein axially displacing the expansion cone 
includes: 

injecting a fluidic nriaterial into the tubular member. 

162. The apparatus of daim 159, wherein axially dlspladng the expansbn cone 
includes: 

applying a tensile force to the expansion cone. 

163. The apparatus of daim 159. wherein axially displadng the expansion cone 
indudes: 

displadrig the expansion cone into the tubular member. 

164. The apparatus of daim 159. wherein axially displadng the expansion Cone 
indudes: 

displadng the expansion oone out of the tubular rnember. 

1 65. The apparatus of daim 1 59. wherein axially displadng the expansion cone 
radially expands the tubular member by about 10% to 20%. 

166. The apparatus of daim 159, wherein applying direct nadial pressure to the 
tubidar member redially expands the tubular mmiber by up to about 5%. 

167. The apparatus of daim 159. wherein applying direct radial pressure to the 
tubular member indudes applying a redial force at discrete locations. 

168. The apparatti» of daim 1 59, wherein tFie pnsexisting structure indudes a 
wellbore casing. 
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169: The apparatus ol daim 159. wherein the preexisting structure includes a 
ptpeHne. 

170. The apparatus of daim 159. wherein the preexisting structure includes a 
5 structural support 

171. A system for coupling an expandatile tutHJiar memt>er to a preexisting 
structure, comprising: 

means for positioning the tutMJiar member and an expanston cone within the 
10 preexisting structure; 

means for anchoring the tulHilar meml)er to the preexisting structure; 
means for axially displadng the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular memben and 

means for lubricating the interface between the expansion cone and the 
15 tubular member. 

172. The system of daim 1 71 , wherein tile means for lubricating the interface 
between the expansion cone and tile tubular member Indud^ 

means for lr^|ecUng a lubricating fluid into ttie trailing edge of tiie interface 
20 between ttie expansion cone and ttie tubular member. 

173. The system of daim 172. wherein the lubricating fluid has a viscosity ranging 
fromabout i to 10,000 centipoise. 

25 174. The system of daim 1 72, wherein the injecting indudes: 

injecting lubricating fluid Into a tapered end of tiie expansion cone. 

1 75. The system of daim 172. wherein the means for lnjec?ting indudes: 
means for injecting lubricating fluid into \he area around tiie axial midpoint of 

30 a first tapered end of tiie expansion cone. 

176. The system of daim 172. wherein ttie means for injecting indudes: 
means for Injecting lubricating fluid into a second end of the expansion cone. 



35 177. The system of daim 172. wherein ttie means for injectir^ indudes: 
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means for injecting lubricating fluid into a tapered first eral and a second end 
of the expansion cone. 

178. The system of daim 172. ivherein ttie means for injecting includes: 
means for Injecting lubricating fluid into an interior of the expansion cone. 

1 79. The system of daim 1 72. wherein the means for injecting includes: 

means for injecting lubricating fluid through an cHiter surface of the expansion 

cone. 

1 80. The system of daim 1 72, wherein the medns for injecting indudes: 
means for injeding the lubricating fluid into a plurality of discrete locations 

along the trailing edge portion. 

181. The system of daim 172, wherein the lubricating fluid comprises: 
drilling mud. 

182. The system of daim 172, wherein the lubricating fluid further indudes: 
TorqTrimlll; 

EPMudlib;and 
DrillN-Slid. 

183. The system of daim 172. whereiri the lubricating fliiid comprises: 
TorqTrimlll; 

EPMudlib;and 
DrillN^Dd. 

1 84. . The system of daim 711 , wherein the means for lubricating the interface 
between the expansion cone and the tubular menrd)er indudes: 

means for coating the Interior surface of the tubular member with a lubricant 

185. The system of dairii 171 , ^wherein the means for lubricating the interfoce 
between the expansion oone and the tubular memb^ indudes: 

means for coating the interior surface of the tubular member with a first part 
of a lubricant; and 
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means for applying a second part of the lubricant to the interior surface of the 
tutMiiar member. 

166. The system of daim 184» wherein the lubricant comprises a metallic soap. 

187. The system of claim 184. wherein the lubricant is selected from the group 
consisting of C-Lube-IO. C-PHOS-56-M, and C-PHOS-58-R. 

168. The system of claim 184, wherein the lubricant provides a sliding friction 
coefficient of less than about 0.20. 

189. The system of claim 184, wherein the lubricant is chemically bonded to the 
interior surtetes of the tubular members. 

19Q. The system of daim 184, wherein the lubricant is mechanically bonded to the 
interior surteces of the tubular members. 

191. The system of diaim 184, wherein the lubricant is adhesively bonded to the 
Interior surface of the tubuter members. 

192. The system of daim 184, wherein the lubricant includes epoxy, molybdenum 
disulfide, graphite, aluminum, copper, atimisilicate and polyethylenepolyamine. 

1 93. A system for ooupBng a tubular member to a preexisting structure, 
comprising: 

positioning the tubular rnember and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
axiaDy displadng the exfi^nsion cone relative to the tubular member by 
pulling the expansion cone through the tubular member, 
wherein the tubular member indudes: 
an annular member, induding: 
a wall thidcness that varies less than about 8 %; 
a hoop yield strength that varies 1^ than about 10 %; 
imperfections of less than about 8 % of the wall thidmess; 
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no failure for radial exfttinsions of up to about 30 %; and 
no necking of the walls of the annular member for radial expansions of up to 
about25%. 

5 194. Asystemfbrmuplingatubularrnembertoapnsexistlngstn^ 
oomprising: 

injecting a lubricating fluid into the preexisting structure; 
positioning the tubular member and an expansion cone within the preexisting 
structure; 

10 anchoring the tubular member to the preexisting structure; and 

axiaily displacing the expansion cone relative to the tubular member by 
puiiir^ the expansion cone through the tubular member. 

195. The system of daim 194, wherein the lubricating fluid comprises: 
15 BARO-LUB GOLD-SEAL™ brand drilBng mud lubricant. 

106. A system for coupling an expandable tubular member to a preexisting 
stmcture, oomprising: 

means for positioning the expandable tubular member and an expansion 
20 cone within the preexisting staicUire; 

means fbr anchoring the expandable tubular member to the preexisting 
structure; and 

means fbr axiaily displacing the expansion cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
'25 mendier; 

wherein the expandable tubular member includes: 

a first tubularniember, 

a second tubular member, and 

a threaded connection for coupling the first tubular member to the second 
30 tubular member, the threaded connection including: 

one or rrx^re sealing members for sealing the interface between the first and 
second tububr members. 

197. The system of daim 196, wherein the threaded connectton comprises a pin 
35 and box threaded connection. 
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198. The system of dabn 196, wheiein the sealing members are positioned 
adjacent to an end portion of the threaded ccmnedion. 

199. The system of daim 196, wherein one of the sealing memi>ers is positioned 
adjacent to an end portion of the threaded connection; and wherein another orm of 
the seating meml}ers is not positiohed adjacent to an end portion of the threaded 
connection 

200. The system of daim 196, wherein a plurality erf the sealing memt)ers are 
posiUoniBd adjacent to an end portion of the threaded connection. 

201 . A system for coupling ari expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the expandable tubular member and an expansion 
cone within the preeMsting structure; 

means for anchoring the expandable tubular member to the preexisting 
struoturs; and 

means for axiaUy dispii«dng the expansion cone relative to the expandable 
tubular member by puillhg the expansion cone through the expandable tubular 
member; 

wherein the expandable tubular member indudes a pluralify of tubular 
members having threaded portions that are coi4>led to one another by the process 
of: 

coating the threaded portions of the tubular members with a sealant; 
coupling the threaded portions of the tubular members: and 
curing the sealant 

202. The system of daim 201 , wherein the sealant is selected from the group 
consisting of epoxies, menmosetting seating compounds, curable sealing 
compounds, and sealing compounds having polynrierizable materials. 

203. The system of daim 201. further Induding: 

means for initially curirig the sealant prior to radially expanding the tubular 
members; and * 
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means for finally curing the sealant after radially expanding the tubular 
membens. 

204. The system of daim 201 ; wherein the sealant can be stretched up to about 
30 to 40 percent after curing withoutfaHure. 

205. The system of daim 201 , wherein the sealant Is resisteht to conventional 
wellbore ftuidic materials. 

206. The system of daim 201 , wherein the material properties of the sealant are 
substantiaily steUe for temperatures ranging from about 0 to 460 ^F. 

207. The systerh of daim 201 , further induding: 

means for applying a primer to the threaded portions of the tubular members 
prior to coating the threaded portions of ttie tubular members with the sealant 

208. The system erf daim 207, wherein the prinrier includes a curing catalyst. 

209. The system of daim 207, wherein the primer is applied to the threaded 
portion of orie of the tubuter members and the seatent is applied to the threaded 
portion of the other one of the tubular members. 

210. The system of daim 207. wherein the primer indudes a curing catelysL 

211. A system for coupling a tubuter rriember to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexistbig 
structure; 

andioring the tubular member to the preexisting structure; and 
axially displadr^g the expansion cone relative to the tubular member by 

pulling the expansion cone tlirough the expandable tubular merrd^er, 
wherein the tububr member indudes: 
a pair of rings for engaging the preexisting structure; and 
a seeding etement positioned betvl/een the rings for sealing the inlertece 

between the tubuter rnember and the preexisting struck^ 
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212. A system for coupling a tubular memter to a preexisting stmcture, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
5 the preexisting stmcture; 

anchoring the expandable tubular member to the preexisting structure; and 
axiaUy displaong the expansion cone relative to the e^^ndable tubular 
member by pulling the expan9ion cone through the expandable tubular member; 
wherein the tubular member includes one or more stots. 

10 

213. The system of dalm 212, wherein the slots are provided at a preexpanded 
portion of the tubular member. 

214. The system of dalm 212, wherein the slots are provided at a non- 
15 prsexpanded portion of the tubular rnernber 

215. . A system for coupling a tubular member to a preexisting structure, 
oomprisingi 

positioning the expandable tubular member and an expansion cone within 
20 the premisting stmcture; 

anchoring the expandabto tubular member to the preexisting stmcture; and 
axially dispteicing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 
. wherein the tubular member includes: . . 
25 a first preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion including a 
sealing element and 

a second preexpanded portion coupled to the Intenmediate portion. 

30 21 6. A system for coupling a tubular member to a preexisting stmcture, 
comprising: 

positionmg the cpcpandable tubular member and an expansion cone within 
the preexisting stmcture; 

anchortaig the expandabte tubular member to the preexisting stmcture; and 
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axially di8pla(Aig the expansion opne reialive to the esqsandabie tubular 
meml)er by pulling the expansion cone through the expandable tubular member by 
applying an axial force to the expanaon cone; 

wherein the axial force indudes: 

a substantially constant axial toroe; and 

an Increased axial force. 

217. The system of dalm 216, wherein the increased axial force is provided on a 
periodic baisis. 

218. The system of daim 216. wherein the increased axial force is provided on a 
random basis. 

219. The system of daim 216i wherein the ratio of the increased axial force to the 
substantiaily^constant axial force ranges from about 5 to 40 %. 

220. A system for ooupling a tubular member to a preexisting structure, 
comprising: 

means lor positioning the tubular member and an expansion cone within the 

preexisting structure; 

means for anchoring the tubular member to the preexisting stnjctufe; and 
nneams for axially displacing the expansion cone rsiative to the expandable 

tubular member by pushing and pulling the expahston cone through the expandable 

tubularnr^mber. 

221 . The system of daim 220. wherein the means for {Mjshing the expansion cone 
includes: 

rrieans for injecUng a pressurized fluMic material Into cental 
expansion cone. 

222. A system for coupling a tubular meml)er to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
preexisUhg stmcture; 

means for anchoring the tubular member to the preexisting structure; 
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means for axiaily displadng the expansion cone relative to the tubular 
memt)er by pulling the expansion oone through the expandable tubular memben 
and 

means for injecting ia curable fluidic sealing material between the tubular 
member and the preexisting structure prior to axiaily displacing the expansion cone. 

223. A system for coupling a tubular mmt)er to a preexisting structure, 
comprising: 

means for positioning tt)e tubular member and an expansion cone within the 
preexisting stmcture; 

means for anchoring ttie tubular member to the preexisting staticture by 
Increasing ttie size of ttie expansion oone; and 

means (or axiaily displacing tiie expansion cone relative to the tubular 
member by pulling ttie expansion oone through tiie tubular nfiember. 

224. A system for coupling a tubular mentber to a preexisting stmcture, 
comprising: 

means for positioning ttie bibular member and ah expansion cone wtthln ttie 
preexisting structure; 

means for ahchoring ttie tubular member to ttie preexisting structure by 
heating a portion of ttie tubular member; and 

means for axiaily displadng tite expansiori cone relative to the tubular 
member by pulling ttie expanston cone' ttuough the tubular member. 

225. A system for coupling an expandable tubtdar member to a preexisting 
staicture. comprising: 

means for positioning ttie expandable tubular member, an expansion cone, 
and an anchoring device within the preexisting structure; 

means for positioning ttie anchoring device above the expansion cone; 

means for anchoring ttie expandable tubular member to ttie preexisting 
sttucture using the anchoring.device; and 

means for axiaUy displadng the expansion cone. 

228. A system for coupling an expandable tubijlar member to a preexisting 
structure, comprising: 
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niM»i8 for positioning the tubular memb«' and an «(pansion cone wittiin the 
preexisting structure; 

means for explosively anchoring the tubular mernt>er to the preexisting 
stojclure; and 

means for axiaOy displacing the expansion cone relative to the tulMiiar 
memt)er. 

227. A system fofa)upiing an expandable tubular to a pree)dstingstnjctu 
comprising: 

means for fixing the position of an expansion cone within the preexisting 
structure; 

means for driving the expandable tubular member onto the expansion cone 
in a first direction; and 

means for jaxialiy displacing the e)q>ansion cone in a second direction relative 
to the expandable tubular member; 

whertin the first and second directiohsare different. 

228. A system for coupllrig an exparidable tubular merriber to a preexisting 
structure, cornpristng: 

means for placing the expandable tubular, an expansion cone, and a resilient 
anchor within the preexisting structure; 

means for releasing the resilient anchon and 

rneans for axialiy displadng the expansion cone vvittiin the expa 
tubular member. 

229. A system for coupling an expartdabie tubular member to a preexisting 
stnicture, comprising: 

means for placing the expandable tubular member, an expansion cone, and 
an anchor into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure that Includes means for pivoting one or more engagement elements; and 

means for axially displacing the expansion cone. 

230. The system of daim 229. wherein the means for pivoting the engagement 
elemente includes: 
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means for actuating the engagement elements. 

231 . The system of dalm 229, wherein the means for pivoting the engagement 
elements includes: 

5 means tor placing a quantify of a fluidic material onto the engagement 

elements. 

232. the system of daim 229, wherein the means for pivoting the engagenieht 
elenoents includes: 

10 means fbr displacing the expandable tubular nriemte^^ 

233. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the dependable tubular member and an expansion cone 
15 . into the pieexisthng structure; 

means for placing a quantity of a fluidic material onto the mpandable tubular 
member to anchor the e)q>andat>le tubular member to the pfeexisfing strudure; and 
means for axially displacihg the expansion cone. 

20 234. The system of daim 233/wherein the fluidic material comprises a barite plug. 

235. The system of dalm 233. wherein the fluidic material comprises a ^x plug. 

236. A system for coupling an expandable tubular member to a preexisting 
25 structUTB, comprising: 

means for positioning the expandable tubular member and an expansion 
cone into the preexljstlng structure; 

nrieans for anchoring the exparxlable tubular menr^r to the preexisting 
strudure by Injecting a quantity of a hardenable fluidic material into the preexisting 
30 structure; 

means for at least partially curing the hardenable fluidic sealing material; and 
means for axially displadng.the expansion ooniB. 

237. A system for coupling an ei)q)andable tubular member to a preexisting 
35 stnidure, comprising: 
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means for placing the expandable tubular member and an expansion cone 
within the preexisting structure; and 

means for applying an axial force to the expandable tubular member in a 
downward direction. 

5 

238. A system for coupling an expandable tubular member to a preexisting . 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
within the preexisting sfructure; 
10 means for injecting a quantity of a first fluidic material having a first density 

into the region of the preexisting structure outside of the expandable tubular 
member; and 

means for injecting a quantity of a second fluidic material having a second 
density into a por^n of the expandable tubular member below the expansion cone; 
15 wherein the second density Is greater than the first density^ 

239. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the mparidable tubular member and an expansion cone 
20 into the preexisting stmdure; 

means for anchoring the expandable tubular member to the preexisting 
structure; ^ 

means for applying an axial force to the expansion cone; and 

means for pressurizing ari interior portion of the expanda^^^ 
25 below the expansion corie. 

240. A system for coupling an expandable tubuliar rhember to a preexisting 
structure, comprising: ^ 

means for placing the expandable tubular member and an expansion cone 
30 into the preexisting structure; and 

means for applying an axial force to the expandable tubular meniber. 

241 . A system for coupling a tubular member to a preexisting structure, 
comprising: 
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means for posittoning the tubular men^r and an expansion cone within the 
preexisting stnicture; 

means Ibr axially displacing the expansion cone; 

means for renrKMng the expansion cone; and 

means for applying direct radial pressure to the tubular member. 

242. The system crfdaim 241, wherein the nrieans for axiaily displacing the 
expansion cone includes: 

means for pressurizing at least a portion of the interior of the tubular 
member. 

243. The system of daim 241 , v^rein the means for axially displadng the 
expansion cone IndudQs: 

means for injecting a fliddic materia; into the tubular membefr. 

244. The system of daim 241, wherein the mtens for axially displadng the 
expansion cone indudes: 

nieans for applying a tensile force to the Expansion coh^. 

245. The system of clainri 241 , wherein the means for axially displadng the 
expansion cone indudes: 

means for displadng the expansion cone into the tubular member. 

246. The system of daim 241 , wherein the means for axially displacing the 
expansion cone indudes: 

means for displadng the expansion cone out of the tubular member. 

247. Th9 system of daim 241 . wherein the means for axially displadng the 
expansion cone radially expands the tubular member by about 10% to 20%. 

248. The system of daim 241 , wherein the means for applying direct radial 
pressure to the first tubular member radially expands the tubular member by up to 
about 5%. 
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249. The system of daim 241. wherein the means for applying direct radial 
pressure to the tubular memt)er includes means for applying a radial force at 
discrete locations. 

250. The system of daim 241 , wherein the preexisting structure indudes a 
weObore casing. 

251 . The system of daim 241 , wherein the preexisting structure indudes a 
pipeline. 

252. The system of dalni 241 wherein the preexisting stnicture indudes a 
stmctural support. 
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